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BULLETIN 
OF THE 
AMERICAN MATHEMATICAL SOCIETY 


THE OCTOBER MEETING IN NEW YORK 


The three hundred sixteenth meeting of the American Mathe- 
matical Society was held at Columbia University, on Saturday, 
October 27, 1934, extending through the usual morning and 
afternoon sessions. The attendance included the following one 
hundred twenty-four members of the Society : 


C.R Adams, R. B. Adams, R. L. Anderson, R. C. Archibald, R. G. Archi- 
bald, H. E. Arnold, N. H. Ball, M. F. Becker, Garrett Birkhoff, G. D. Birkhoff, 
H. F. Bohnenblust, C. B. Boyer, A. D. Bradley, Richard Brauer, H. W. Brink- 
mann, A. B. Brown, E. W. Brown, R. H. Cameron, A. D. Campbell, W. R. 
Church, Nancy Cole, W. B. Coleman, H. B. Curry, J. L. Doob, Jesse Douglas, 
Arnold Dresden, E. J. Finan, T.S. Fiske, W. B. Fite, D. A. Flanders, Tomlinson 
Fort, R. M. Foster, J. S. Frame, T. C. Fry, C. A. Garabedian, B. P. Gill, C. H. 
Graves, M. C. Gray, S. L. Greitzer, H. V. Gummere, F. C. Hall, Marshall 
Hall, E. H. C. Hildebrandt, Einar Hille, Lulu Hofmann, Eberhard Hopf, 
Harold Hotelling, J. C. Hughes, Ralph Hull, M. H. Ingraham, Nathan Jacob- 
son, S. A. Joffe, R. A. Johnson, E. R. van Kampen, Edward Kasner, L. S. 
Kennison, J. R. Kline, M. S. Knebelman, B. O. Koopman, E. E. Kramer, 
H. K. Kutman, A. W. Landers, M. K. Landers, Harry Langman, Solomon 
Lefschetz, A. M. M. Lehr, E. J. McShane, L. A. MacColl, A. K. Mitchell, 
H. H. Mitchell, Morris Monsky, Deane Montgomery, C. N. Moore, L. T. 
Moore, Richard Morris, F. J. Murray, D. S. Nathan, C. A. Nelson, John von 
Neumann, C. O. Oakley, Oystein Ore, F. W. Owens, H. B. Owens, Walter 
Prenowitz, R.G. Putnam, W. C. Randels, J. F. Randolph, H. W. Raudenbush, 
M. S. Rees, Moses Richardson, H. P. Robertson, S. L. Robinson, S. G. Roth, 
M. F. Schmeiser, I. J. Schoenberg, C. E. Seely, C. G. Shover, L. P. Siceloff, 
L. G. Simons, James Singer, L. L. Smail, P. A. Smith, G. Y. Sosnow, A. A. 
Stafford, E. W. Titt, J. L. Vanderslice, I. L. Van Dyck, Oswald Veblen, Morgan 
Ward, J. F. Wardwell, S. E. Warschawski, G. C. Webber, M.S. Webster, Louis 
Weisner, M. J. Weiss, M. E. Wells, Hermann Weyl, A. M. Whelan, H.S. White, 
D. V. Widder, A. H. Wilson, W. A. Wilson, D. W. Woodard, Leo Zippin. 


Associate Secretary M. H. Ingraham announced the election 
of the following persons to membership in the Society: 


Mr. Daniel Maccabaeus Dribin, University of Chicago; 
Mr. Francis Joseph Murray, Institute for Advanced Study; 
Professor Wilbur Judson Robinson, Washington College. 
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A meeting of the Council was held between the morning and 
afternoon sessions. A resolution of thanks was transmitted to 
the President and Board of Trustees of Columbia University 
for the very fine provision that had been made for the office and 
library of the Society in the Low Memorial Library Building. 

Every member of the Society will be sorry to learn that the 
resignation of Miss Seely from the New York Office was pre- 
sented at this meeting of the Council. In acting on the same, the 
following resolution was passed: 

“It is with great regret that the Council of the Society has 
learned of Miss Seely’s decision to retire from the position she 
has held for so many years. No one who has been associated 
with the work of the Society can fail to have appreciated the 
unfailing devotion and notable skill with which Miss Seely has 
carried on her diverse, complicated, and frequently taxing tasks. 
In regretfully accepting the resignation, the Council expresses 
to Miss Seely its high appreciation of her signal contribution to 
the cause of American mathematics.” 

Professor J. M. Thomas announced to the Council that Duke 
University had authorized the immediate establishment of a 
new journal for mathematical research. 

At the beginning of the afternoon session, Professor Emmy 
Noether, of Bryn Mawr College, delivered, on the invitation of 
the Program Committee, an address entitled Modern hyper- 
com plex theories. 

Titles and abstracts of the papers read at the regular sessions 
follow below. The morning sessions were held in two sections; 
the papers numbered 1-6 were read before the Section for 
Analysis, Professor Einar Hille presiding; those numbered 7-13 
before the Section for Algebra and Geometry, Professor Oystein 
Ore presiding. Those numbered 15-28 were read at the general 
session in the afternoon, Professor H. H. Mitchell presiding. 
Mr. Herzog was introduced by Professor Ritt, Dr. Zorn by 
Professor Ore, and Mr. Robinson by Dr. Morrey. The papers 
whose abstract numbers are followed by the letter ¢ were read 
by title. 

1. Carathéodory measure and a generalization of the Gauss- 
Green lemma, by Mr. J. F. Randolph. (Abstract No. 40-11-311.) 

2. Systems of algebraic mixed difference equations, by Mr. 
Fritz Herzog. (Abstract No. 40-11-312.) 
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3. Functional dependence, by Dr. A. B. Brown. (Abstract 
No. 40-11-313.) 

4. On the higher derivatives at the boundary in conformal 
mapping, by Dr. S. E. Warschawski. (Abstract No. 40-11-314.) 

5. Extensions of theorems of Descartes and Laguerre to the 
complex domain, by Dr. 1. J. Schoenberg. (Abstract No. 40- 
11-315.) 

6. Linear differential equations with almost periodic coefficients, 
by Dr. R. H. Cameron (National Research Fellow). (Abstract 
No. 40-11-316.) 

7. The characterization of plane collineations, by Mr. Walter 
Prenowitz. (Abstract No. 40-11-317.) 

8. On the number theory of certain non-maximal domains of 
integrity of the total matric algebra of order 4, by Dr. E. J. Finan. 
(Abstract No. 40-11-318.) 

9. A theorem in finite projective geometry and a number theory 
application, by Dr. James Singer. (Abstract No. 40-11-319.) 

10. On the numerical determination of tables of characteristics 
of finite groups, by Dr. J. S. Frame. (Abstract No. 40-11-320.) 

11. Compact zero-dimensional abelian groups, by Dr. Leo 
Zippin. (Abstract No. 40-11-321.) 

12. The ten common secants of two twisted cubic curves, by Pro- 
fessor H. S. White. (Abstract No. 40-11-334.) 

13. On infinite algebra, by Dr. Max Zorn. (Abstract No. 40- 
11-335.) 

14. On criteria for Fourier constants of L-integrable functions 
of several variables, by Professor C. N. Moore. (Abstract No. 
40-11-322.) 

15. Lattices of equivalence relations, by Mr. Garrett Birkhoff. 
(Abstract No. 40-11-323.) 

16. On the foundation of abstract algebra, by Professor Oystein 
Ore. (Abstract No. 40-11-324.) 

17. On correlation between vectors, and a function associated 
with the tetrad difference, by Professor Harold Hotelling. (Ab- 
stract No. 40-11-325.) 

18. Note on probability, by Dr. J. L. Doob. (Abstract No. 40- 
11-326.) 

19. Ternary arithmetical identities, by Professor E. T. Bell. 
(Abstract No. 40-9-308-t.) 

20. Linear extension of complex-valued linear functions in 
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Banach space, by Mr. Garrett Birkhoff. (Abstract No. 40-11- 
327-1.) 

21. On monogenic extension of linear functionals, by Mr. 
Garrett Birkhoff. (Abstract No. 40-11-328-2.) 

22. Orthogonality in normed vector spaces, by Mr. Garrett 
Birkhoff. (Abstract No. 40-11-329-t.) 

23. On a generalized tangent vector. Paper II, by Professor 
H. V. Craig. (Abstract No. 40-11-330-2.) 

24. The number of trisecants of a space curve of order m which 
meet an i-fold secant, by Dr. L. A. Dye. (Abstract No. 40-9- 
300-t.) 

25. On summation of derived series of the conjugate Fourier 
series. II, by Professor A. F. Moursund. (Abstract No. 40-9- 
309-t.) 

26. The Bloch constant % for a schlicht function, by Mr. R. M. 
Robinson. (Abstract No. 40-11-331-2.) 

27. Concerning curves of finite degree and local separating 
points, by Professor G. T. Whyburn. (Abstract No. 40-11-332-t.) 

28. A decomposition theorem for continua, by Professor G. T. 
Whyburn. (Abstract No. 40-11-333-2.) 

J. R. 
Associate Secretary 


THE MATHEMATICAL CONGRESS IN STOCKHOLM 


The eighth Scandinavian mathematical congress was held at 
the University of Stockholm, from Tuesday to Saturday, 
August 14-18, 1934. The proceedings were opened Tuesday 
morning by Professor E. Phragmén, who was elected president 
of the Congress. About two hundred twenty-five persons had 
registered, including fifty family members. The arrangements 
of the organization committee and of the ladies’ committee 
were well planned and superbly executed, and the efficient 
secretary, Mr. W. Odhnoff, was singled out for a toast. There 
was a reception supper dance in the Golden Room of the Town 
Hall on Tuesday evening, and a final banquet given by the 
Mittag-Leffler Institute at the summer restaurant “Hassel- 
backen” on Saturday evening. At the latter, Professor R. Nevan- 
linna extended the invitation of the Finnish mathematicians to 
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hold the ninth congress at Helsingfors in 1938, which was ac- 
cepted by acclamation. A monument was uncovered on the 
grave of Gésta and Signe Mittag-Leffler at Djursholm on 
Saturday afternoon. The ladies’ program included excursions 
to the castle of Drottningholm with its interesting eighteenth 
century theatre, and to the new observatory at Saltsjébaden. 

The scientific meetings opened on Tuesday afternoon and 
continued until Saturday morning. The program contained 
forty-five papers. Those which follow were scheduled for forty- 
five minutes: Graphical geometry, by Professor E. Hjelmslev; 
On the analytic representation of automorphic functions, by Pro- 
fessor P. Myrberg; A purely conceptual foundation of geometry, 
by Dr. H. Petrini; The latest development of the theory of almost 
periodic functions, by Professor Harald Bohr; On the harmonic 
measure of point sets and its applications to function theory, by 
Professor R. Nevanlinna; A method for the treatment of certain 
exponential equations and diophantine equations, by Dr. Th. 
Skolem; Quasi-analytic limit functions of rational functions, by 
Docent A. Beurling; Distribution functions and the Riemann 
zeta function, by Docent B. Jessen; On Laplace integrals, by 
Professor E. Hille; Function theoretical null sets, and the maxi- 
mum principle for multiform analytic functions, by Docent G. 
Héssjer; On conformal mapping of “Uberlagerungsflachen,” by 
Dr. L. Ahlfors; On the defective values of a meromorphic function, 
by Mr. O. Frostman. 

EINAR HILLE 
YALE UNIVERSITY 
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COHEN-NAGEL ON LOGIC 


An Introduction to Logic and Scientific Method. By Morris R. Cohen and Ernest 

Nagel. New York, Harcourt Brace, 1934. xii+467 pp. 

The plan and purpose are indicated by the following extracts from the pref- 
ace: “The present text aims to combine sound logical doctrine with sound peda- 
gogy and to provide illustrative material suggestive of the role of logic in every 
department of thought.”’. . . “It is especially the hope of the authors that 
general readers as well as students of the natural and social sciences will 
find this book helpful towards an understanding of scientific method.” 

The work consists of two Books. Book I, Formal Logic, is a complete and 
lucid exposition of the formal logic of Aristotle, followed by a selection of ma- 
terial from modern authors, for example, de Morgan, Boole, Peirce, Whitehead 
and Russell, blended into a consistent whole. Book II, Applied Logic and Sci- 
entific Method, is an exposition of the logic of probable inference. The authors 
first clear the ground by pointing out errors in former treatises on inductive 
logic, then lay the foundations for an improved exposition by means of chapters 
on Probability and Induction, Measurement, and Statistical Methods. They 
show that the structure erected in Book I can be placed on these foundations, 
and illustrate the scientific method thus constituted by applying it to various 
fields of knowledge. Chapter 1 forms an introduction to the whole. Book II 
is followed by an Appendix on demonstrations, Exercises, and the Index. 

At least a fourth of the book treats mathematical topics. Chapter 6 con- 
tains the formal properties of relations, the calculus of classes, and the calculus 
of propositions. Chapter 7 presents Veblen and Young’s postulates for pro- 
jective geometry, isomorphism, equivalence of axiom sets, independence and 
consistency of axioms, and mathematical induction. Chapter 8 contains a 
section on probability. Chapter 14 discusses sampling. Chapter 15 describes 
the nature of counting, and the measurement of intensive and extensive quali- 
ties. Chapter 18 is devoted to statistical averages, measures of dispersion and 
correlation, and dangers and fallacies in the use of statistics. 

The work is pleasing and satisfactory. The chapters on Aristotelian and 
Mathematical Logic, Methods of Experimental Inquiry, Statistical Methods, 
and Probable Inference in History, are especially good. The method of pres- 
entation is excellent. Every chapter is introduced by an explanatory section. 
Every general statement, every passage which might otherwise be obscure, is 
explained by instances. Interest is stimulated by the occasional introduction 
of unconventional expressions, humorous comments, and fanciful examples. 
The style is flowing and rhythmical, but discursive in places. Occasionally, the 
combination of long sentences and paucity of punctuation is disconcerting (see 
p. 233, lines 34-37; p. 356, lines 23-27). The vocabulary is extensive, and in- 
cludes words, such as equiprobable, musicology, which are not in the diction- 
aries. The book is well printed in all respects. 

The authors’ presentation of the scientific method differs in an important 
respect from that actually used in the exact sciences: scientists do not, except 
to a very limited extent, employ traditional logic in drawing their inferences. 
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Various writers (for example, Mariotte, Oeuvres, pp. 609-701, Leyden, 1717) 
have attempted to describe scientific logic, but scientists do not adhere closely 
to any one model. Reasons for this non-employment of traditional logic are: 
(1) It is difficult to acquire a clear understanding of it, because the texts do 
not define fundamental logical terms. (2) The types of propositions used in the 
exact sciences differ from those discussed in traditional logic. Thus the exact 
sciences require only one type of categorical proposition (All A’s are B’s). 
On the other hand, they frequently use implications of the type ‘‘P implies Q”’, 
where P and Q are classes of propositions; such implications are not separately 
discussed in formal logic, though they have distinctive properties. 

However, the present work makes some approach toward the scientific 
point of view. Logical terms are usually defined; true, false, hypothetical pro- 
position, and one or two others, being exceptions. Though there are few changes 
in the traditional doctrine, there are additions which make it more serviceable. 
The introduction of the chapters on mathematical logic is important. 

Other grounds for criticism are few, and may be briefly summarized. The 
statement (p. v) ‘‘We do not believe that there is any non-Aristotelian logic 
-++in which the contraries of the Aristotelian principles of contradiction and 
excluded middle are assumed to be true, and valid inferences drawn from 
them,” is disparaging to the work of Brouwer. If “implies” is made to cor- 
respond to “contains,” the analogy (p. 126) between classes and propositions 
becomes somewhat closer. The distinction between intensive and extensive 
qualities is not so sharp as the account in Chapter 15 suggests; authority can 
be cited (see Newton, Principia, Def. 1) for the opinion that density is an ex- 
tensive quality. On page 293 we read that “The distinctive feature of (sam- 
pling) consists in concluding that the proportion of characters found in the 
sample is the same as the proportion found in the entire collection.” It is, of 
course, the limit of the proportion of characters, as the number of samples in- 
creases indefinitely, which is concluded to be the same as in the collection. On 
page 374 it is suggested that “surd” means “absurd”; in fact, the word is 
derived from surdus, hence its meaning appears to be “not clearly defined.” 

The following are corrections of minor errors: page 17, line 20: for “real” 
read “algebraic”; page 66, lines 37-38: second is true. . . first; page 81, line 
14: read “term”; page 97, line 31: for “1” read “2 and 3”; 1. 35, for “2 and 3” 
read “1”; page 126, line 28: the last half of the line should not be italicized; 
page 194, line 36: for “including” read “up to and including”; page 207, lines 
7, 8: the phases of Venus were first observed in the seventeenth century; page 
210, line 10: read “rejected”; page 266, line 17: read “n H’s”; page 312, lines 
21, 22: read “If D is the quartile deviation, one half of the items will lie between 
Q.—D and Q.+D”; page 315, line 2 below the table: dele numerical. 

Symbolic Logic, by Lewis Carroll (C. L. Dodgson), is frequently quoted. 
That book and the two following books should be included in the bibliography: 

The Art of Scientific Discovery, G. Gore (London, 1878), 

The Grammar of Science, Karl Pearson. 

This work can be recommended to all mathematicians who are interested 
in logic. It presents a clear exposition of the fundamentals of that subject. 

J. S. TURNER 
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SHORTER NOTICES 


Lezioni di Analisi. By Francesco Severi. Volume I. Bologna, Zanichelli, 1933. 

viii +434 pp. 

Just what one may expect to find in a volume which bears the title Lezioni 
di Analisi, seems to be in general an uncertain quantity. It depends upon the 
whims and interests of the individual writing the volume. About all that seems 
to be guaranteed is that at some point or other, one will be introduced to some 
of the fundamental facts concerning real function theory, that is, questions of 
limits and continuity, derivatives, and possibly integrals. The volume under 
review is no exception. 

A casual glance through the headings of the chapters is perhaps illumi- 
nating. They read in succession: Combinatory Analysis, Determinants and Lin- 
ear Equations, Real Numbers, Complex Numbers, Functions and Limits, Deriva- 
tives and Differentials of Functions of one Variable, Numerical and Taylor's 
Series, Preliminary Notions on Integrals, Algebraic Functions. Considering the 
fact that the last chapter covers over a hundred pages, we have here a volume 
in which more than a third of the space is devoted to matters of algebra, and 
the remaining two thirds to functional analysis. 

The method of presentation adopted is to give the simple and pertinent 
facts concerning the topics under consideration in the main body of the chap- 
ter, and to relegate to the last paragraph, headed supplement and exercises, 
additional ideas which the author considers worthy of mention. The result is 
that frequently very elementary facts rub elbows with profound and abstract 
considerations. For instance, the chapter on functions and limits gives a thor- 
ough presentation of the fundamental facts of function theory and in its supple- 
ment takes up such things as the Bolzano-Weierstrass Theorem and the Borel 
Theorem in higher dimensions, discusses the Zermelo Axiom of Selection, and 
finishes up with allusions to notions of topology and analysis situs. On the other 
hand, the succeeding chapter on derivatives is of a most elementary nature, 
while the following chapter on integration is limited to the simpler methods of 
evaluating indefinite integrals. Apparently this brief chapter on integrals is 
intended to salve the author’s conscience on having fulfilled some unwritten 
requirement of including integrals in this volume, and permit him to take up 
topics close to his heart at greater length, namely, the basic matters pertaining 
to algebraic functions as a foundation for algebraic geometry. 

The last chapter, devoted to algebraic consideration of algebraic functions, 
is one of the distinguishing features of the volume. It takes up in detail matters 
of divisibility of polynomials in one and many variables, matters of elimination 
and resultants from different points of view, discusses the continuity of the 
roots of an algebraic equation as a function of the coefficients, gives a simple 
proof of the fundamental theorem of algebra and the general solution of equa- 
tion of the third and fourth degree, and winds up with the approximation of 
roots of algebraic equations. The extensive supplement to this chapter includes 
geometric interpretations of some of the processes involved in the chapter it- 
self. It isan excellent treatment of the subject under consideration. 
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The volume as a whole suffers from a lack of unity, even greater than that 
usually associated with treatises of this kind. This is due to the desire of the 
author to cater to the elementary as well as to the advanced student, and to 
his prejudice in favor of algebraic analysis. On the other hand, the author has 
managed to include and touch upon many different mathematical notions and 
has laid out before the prospective student of mathematics an adequate array 
of interesting directions for further edification and investigation, which, after 
all, might be considered a justification of a set of Lessons in Analysis. 


T. H. HItpDEBRANDT 


Die Grundlagen der Geometrie, thre Bedeutung fiir Philosophie, Mathematik, 
Physik und Technik. By Hugo Dingler. Stuttgart, Ferdinand Enke, 1933. 
viii+76 pp. 

The author proposes a treatment of the foundations of geometry of a 
radically new kind, starting, not from a set of axioms whose consequences are 
to be derived, but from a description and analysis of the experimental process 
of measuring extended bodies. On this basis he proves that the geometry of 
physical space is euclidean. “Alle die vielen von Einstein und seiner Schule 
ohne Uberlegung und ohne Erréten vorgebrachten Behauptungen iiber die 
Geometrie sind damit fiir jeden, der noch konsequent und umfassend denken 
kann, inhaltslos und unméglich geworden.” 

The principal error seems to lie in the definition of the concept of a solid 
body. A body is to be called a solid body if it has the property that, if it is 
translated along any straight line g and a plane through g, then it is translated 
at the same time along every plane which passes through g and along every 
parallel to g which lies in one of these planes through g and in or on the body. 
Assuming the existence of bodies which are solid in this sense, the author is 
able to prove the euclidean parallel postulate! 

ALoNnzo CHURCH 


Algebraic Functions. By Gilbert Ames Bliss. American Mathematical Society 
Colloquium Publications, Volume 16. New York, 1933. vi+218 pp. 


This book, immediately striking for its conciseness, is one of the most re- 
markable works ever produced on the subject of algebraic functions and their 
integrals. 

The distinguishing feature of the book is its third chapter, on rational func- 
tions, which gives an extremely brief and clear account of the theory of divisors. 
Here the integrands of the three elementary types of abelian integrals are set 
up by the arithmetic methods of Dedekind and Weber. The arithmetic treat- 
ment is definitely simpler and more elegant than the potential-theoretic method 
of Riemann, or the geometric method of Brill and Noether, which is based on 
the reduction of the singularities of algebraic curves. The theory of divisors, 
hitherto available chiefly in the ponderous classic treatise of Hensel and 
Landsberg, is presented by Bliss in hardly more than thirty pages. 

A very readable account is given of the topology of Riemann surfaces and 
of the general properties of abelian integrals. Abel’s theorem is presented, with 
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some simple applications. The inversion problem is studied for the cases of 
genus zero and genus unity. 

The chapter on the reduction of singularities is very noteworthy. Here one 
finds a thorough treatment of the problem of reducing the singularities of an 
algebraic curve, by means of a birational transformation, to double points 
with distinct tangents. This question is examined for the projective plane, 
and also for the space of analysis. In this chapter, as in the chapter on divisors, 
the influence of Bliss’s own researches is seen. 

A final chapter illustrates the general theory with some examples. In par- 
ticular, constructive methods are given for treating algebraic relations which 
are of the third degree in one of the variables. There is a good bibliography. 

The arithmetic theory of algebraic functions is a good thing. In making 
its study easy, Bliss has performed a service which will win him the gratitude 
of an ever increasing number of readers. 


Theory of Elasticity. By S. Timoshenko. New York, McGraw-Hill, 1934. 416 
pp. and 203 figures. 


This is one of the Engineering Societies Monographs published under the 
editorial supervision of a committee representing four national engineering 
societies. 

The subject of the theory of elasticity has become so large that no one 
book can cover the entire theory and applications. In fact some of the older 
books such as Love’s Theory of Elasticity, although not covering many topics 
now regarded as essential, have reached such encyclopaedic proportions as to 
render them unsuitable as texts. The present book is the best general text the 
reviewer has seen in English. In comparison with other books of Professor 
Timoshenko on the same subject, it is more theoretical and less detailed in 
engineering applications. 

After an introductory chapter concerned with Hooke’s Law and the general 
relations of stress and strain, the following five chapters, constituting nearly 
half of the book, are restricted to cases of plane stress and plane strain. The 
principal concepts are thus introduced with the simpler mathematics of these 
two-dimensional fields. The more general analysis is then given, and applied to 
cases of bending and torsion in which three-dimensional tensors play an es- 
sential role. The last chapter is concerned with the propagation of waves in 
elastic media. For cases of steady vibration the author refers to his book on 
Vibration Problems in Engineering. 

A feature of the treatment is the more general use of components of stress 
rather than components of displacement, the differential equations being fur- 
nished by the body force and compatibility conditions. In the common case of 
known surface stresses, the boundary conditions are thus expressed by rela- 
tions between the unknown functions instead of relations between their 
derivatives. In comparison with the older books much more attention is given 
to experimental methods, such as photo-elastic and soap film measurements, 
and hydrodynamic and electrical analogies. 


H. B. PHILLIPS 


1935-] SHORTER NOTICES 11 


Traité du Calcul des Probabilités et de ses Applications. By Emile Borel. Volume 
3, Part 6. Théorie Mathématique del’ Assurance Maladie. By Henri Galbrun. 
Paris, Gauthier-Villars, 1934. viii+219 pp. 

Nearly the whole of Volume 3, dealing with the applications of the theory 
of probability to the economic and biologic sciences, is the work of Dr. Henri 
Galbrun, actuary for the Bank of Paris and the Netherlands. Only one of 
the six sections of Volume 3, namely, Section 3, treating of demography and 
biology, was written by another author, Professor R. Risser, of the Ecole 
Polytechnique. 

Risser’s first two chapters—on sickness and disability—deal with somewhat 
the same field as Galbrun’s Part 6 on sickness insurance. But Risser’s discus- 
sion of the various probabilities involved is introductory to his consideration 
of the method of constructing tables giving rates, whereas Galbrun passes from 
probabilities to the present value of life annuities subject to specific conditions 
as to health or sickness. Risser (p. 18) takes disability “invalidité” in a general 
sense, without reference to its permanence. But Galbrun (Part 4, p. 2), follow- 
ing actuarial usage, regards “invalidité” as “permanent disability.” Galbrun’s 
Parts 4 and 5, then, deal with the status of permanent disability, together with 
that of death, for which there is only a one-way passage. But this Part 6 takes 
up sickness, admitting of a number—in Galbrun’s theory, an infinite number— 
of instances of sickness and recovery. This leads naturally to the use of Volterra 
integral equations—which was also a feature of Risser’s brief treatment of 
probabilities, with provision for a two-w2y passage as regards “invalidité.” 

This Part 6 by Galbrun on sickness insurance is a continuation of the 
author’s excellent presentation of the problems of actuarial mathematics. The 
first six chapters deal with the probabilities that arise when in addition to the 
possibility of dying, there is the possibility of entering into or recovering from 
sickness again and again. At the end of each of these chapters there is a very 
helpful summary of numbered formulas—356 formulas in all. Then there are 
137 more formulas in Chapter 7, mainly devoted to forms of life annuities, 
with the sickness contingency involved. In the final form, these formulas are in 
general simple. Indeed, the author compares the formulas (64), (85), (88), 
(102), (114), and (116) with the simple formula for the continuous temporary 
life annuity, without sickness contingency (65), page 193. He finds that the 
only change in passing from (65) to the other formulas is the replacement of the 
simple probability that a man of age x will live to age 8 by the probability that 
he will so live under specified conditions as to health or sickness. The discount- 
ing factor in the integral remains the same. 

In conclusion, pages 209-218, the author considers the extent of the varia- 
tion of the actual payments from the theoretical which may be expected,—by 
making use of the Tchebycheff inequality. This inequality, designed originally 
for the case of alternatives—such as living and dying—is worked over for the 
case of more than two possibilities, so as to take care also of health and sick- 
ness. 

The author refers to the preceding Parts 4 and 5 of Volume 3, in particular 
to Chapter 6 of this Part 5 for various theoretic and delicate questions which 
arise in the consideration of probabilities. 

E. L. Dopp 
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Variationsrechnung. Volume I. By L. Koschmieder. Berlin, de Gruyter, 1933. 

127 pp. 

This little volume is Number 1074 of the Sammlung Géschen. It contains 
in compact form an introduction to the calculus of variations following rather 
closely the method of exposition inaugurated by Bolza. The first chapter states 
the general problem to be considered and lists a number of typical examples. 
The second chapter is devoted to the problem which involves free variations 
with fixed end points, and the classic conditions associated with the names of 
Euler, Jacobi, and Weierstrass are developed. In general the details are limited 
to continuous solutions in euclidean space of two dimensions. The extension to 
the case of variable end points is made in the third chapter and the book 
closes with a fourth chapter on isoperimetric problems. 

The limitation of space imposed by the small size of the books in this col- 
lection of texts has made it necessary to discuss only simple integrals in this 
volume. More advanced topics, including higher derivatives, multiple integrals, 
the problem of Mayer, and discontinuous solutions, have been reserved for a 
second volume. 

W. R. LONGLEY 


Spectres Moléculaires. By P. Swings. (Actualités Scientifiques et Industrielles, 
No. 74.) Paris, Hermann, 1933. 51 pp. 


This monograph gives an account of molecular spectra based on the as- 
sumption of two nuclei and a single optical electron. The treatment is very 
brief and obviously intended for specialists; only results are given, and for a 
discussion of the various mathematical questions involved the reader is re- 
ferred to original papers and to Weizel’s treatise on band-spectra. 

F. D. MURNAGHAN 


Theory of Linear Connections. By D. J. Struik. Berlin, Springer, 1934. vii+68 
pp- 

The book under review deals with the developments of differential geom- 
etry of the past decade and a half. It first defines the different “geometrical 
objects” to be considered, among which are the various “linear connections”, 
to whose theory the book is devoted. 

One of the main purposes of a linear connection is to obtain invariants of 
higher orders from a given invariant. How this is accomplished is shown first 
for affine, then for projective, conformal, hermitian, and spin connections. 

It is unfortunate that the book contains a number of inaccuracies, such as 
the one in §10, where instead of a simple group one should have a simply tran- 
sitive one. On page 29, there is some confusion between normal and geodesic 
coordinates; the statement that conformal normal coordinates may be con- 
structed is no doubt correct, but so far no one hassucceeded in obtaining them. 

The historical remarks give a brief account of the growth of this subject, 
but some of the discoveries are not attributed to the right people. However, 
the book is quite useful, as the calculations that are so prevalent in tensor 
analysis are for the most part omitted, and the bibliography is quite complete. 

M.S. KNEBELMAN 
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Cours de Mécanique Rationnelle. By J. Chazy. Volume II. Dynamique des Sys- 
témes Matériels. Paris, Gauthier-Villars, 1933. 6+461 pp. 


The first volume of this treatise considers the dynamics of a particle and 
was reviewed in this Bulletin, volume 39, page 491. 

Following an introductory chapter about general theorems on the motion of 
a system of particles, the second volume treats the following topics: the law 
of universal gravitation, motion of a solid body about a fixed axis and about 
a fixed point, the principle of virtual work and the principle of d’Alembert, 
the equations of Lagrange, the theorem of Dirichlet and the small motion of a 
material system in the neighborhood of a position of equilibrium, the theory 
of impulse and collisions, the equilibrium of a cord, a brief introduction to 
hydrostatics and hydro-dynamics, and the theory of newtonian attraction 
and potential. 

In this treatise Professor Chazy has added another to the rather long list 
of lucid expositions by French authors of the fundamentals of classical me- 
chanics. 

W. R. LONGLEY 


Das Problem der Gleichzeitigkeit. By K. Vogtherr. Miinchen, Ernst Reinhardt, 
1933. 193 pp. 


This book examines in a painstaking manner the fundamental concepts of 
space, time, simultaneity, etc., and arrives at conclusions directly contrary 
to the views of Einstein and the supporters of the theory of relativity. There 
are not many mathematical symbols in the book and it will doubtless be more 
read by students of philosophy than by mathematicians. An idea (we hope not 
unfair) of the author’s style of argument may be conveyed by the following 
excerpt (p. 26) from a paragraph devoted to the discussion of the foundations 
of geometry: “es ist schlechterdings unvorstellbar, wie eine stets in derselben 
identischen Richtung fortlaufende Linie zu ihrem Ausgangspunkt soll zuriick- 
kehren kénnen.” He follows this with the statement that the concept of spheri- 
cal or elliptic space is as impossible as that of a number greater than any other. 
His “proof” of the parallel postulate of Euclid containsa naive “so ist klar”; it 
involves the assumption that directions at remote points may be compared, 
which ignores the whole idea of space curvature. 

It will be gathered from the preceding remarks that the reviewer was not 
able to read this work with any feeling of conviction. It would be incorrect, 
however, to infer that he thinks the book worthless and to be classed with the 
swarm of polemics “against relativity” which appeared some ten or more years 
ago and which are now forgotten. Although the mathematical questions con- 
cerned with relativity theory are now pretty well understood and in the text- 
book stage, their “physical realization” appears to many as through a glass 
darkly. The reading of a book such as the one under review is very thought 
provoking; just because one either cannot follow, or can even see the fallacy 
in, an argument, is no reason for ignoring it. It is a trite observation in mathe- 
matics and physics that many of the great advances have followed from in- 
correct speculations and theories. 

F. D. MURNAGHAN 


| 
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La Théorie des Surfaces et l’Espace Réglé: (Géométrie Projective Différentielle). 
By L. Godeaux. (Actualités Scientifiques et Industrielles, No. 138.) Paris, 
Hermann, 1934. 36 pp. 


In this little pamphlet the author has collected and blended those papers in 
projective differential geometry which regard the line as the space element. At 
its end is a bibliography consisting of four treatises and eighty memoirs, of 
which thirty-eight are from the pen of the author. 

The starting point is that of the four solutions of two partial differential 
equations of the second order in terms of two variable parameters u, v as de- 
veloped by Wilczynski. These are interpreted as homogeneous point co- 
ordinates x in S; which generate a surface (x). 

The tangents to the u and v curves are interpreted as point coordinates of 
a quadric primal Q in S;. The line joining these points u, v lies on the primal. 
It is the image of the pencil of tangent lines to the surface (x) at x. The points 
u, v are consecutive in a series of Laplace (Bompiani) which in the general case 
is unlimited in both directions. It is self polar as to the primal Q. To this series 
corresponds in S; a series of quadrics having the property that any two con- 
secutive ones touch in four points. 

Associated with each point x is a Lie quadric , which belongs to the series 
of quadrics just mentioned. As u, v vary ® has an envelope. Apart from the 
four points of contact, the Lie quadrics have at most five distinct character- 
istic points. Demoulin has considered the case in which they have just two; this 
case is featured extensively. It gives rise in S; to a series of Laplace of period 
six. If the Lie quadrics have three characteristic points there is conservation of 
the asymptotes on the three nappes of the envelope. The Lie quadrics of the 
envelope have also three characteristic points. Cases in which the Lie quadrics 
have four or five characteristic points are treated in less detail. 

The pamphlet is well written, is free of typographical errors, and furnishes 
a good insight into this fascinating problem. 

VIRGIL SNYDER 
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NOTES 


The Committee on Economic Security, appointed by the United States 
Government to study phases of social insurance, has announced that its sub- 
committee on actuarial questions will be constituted as follows: Professor 
J. W. Glover, of the University of Michigan, chairman; President M: A. Linton, 
of the Provident Mutual Life Insurance Company, Professor H. L. Rietz, of 
the University of Iowa, and Professor A. L. Mowbray, of the University of 
California. This committee will advise the Administration on means of 
financing a program of social insurance. 


In addition to the members of the editorial board of the Transactions of 
the American Mathematical Society, the following persons have assisted the 
editors by refereeing papers offered for publication in the volume for 1934: 
H. R. Brahana, Alonzo Church, A. B. Coble, L. E. Dickson, E. L. Dodd, L. P. 
Eisenhart, G. C. Evans, T. H. Hildebrandt, T. R. Hollcroft, Eberhard Hopf, 
R. E. Langer, Stanislaw Saks, P. A. Smith, Virgil Snyder, Otto Sz4sz, T. Y. 
Thomas. The editors appreciate this assistance and desire to give it this public 
recognition. 


The following volumes of the Colloquium Publications of the American 
Mathematical Society have recently appeared: volume 17: J. H.M. Wedderburn, 
Lectures on Matrices; volume 18: Marston Morse, The Calculus of Variations 
in the Large; R. E. A. C. Paley and Norbert Wiener, Fourier Transformsin the 
Complex Plane. 


The second All-Soviet Mathematical Congress was held at Leningrad, 
June 24-30, 1934. The attendance included about six hundred delegates from 
various institutions in the Soviet Union. In addition to invited addresses, some 
two hundred thirty papers were presented at the sectional sessions. Professor 
S. Lefschetz, of Princeton University, delivered an invited address on Algebraic 
geometry, its methods, problems, and tendencies. 


The Reale Istituto Veneto di Scienze e Lettere has proposed as subject for 
a prize from the Querini Stampalia foundation The problem of turbulence in the 
dynamics of fluids. A monograph is desired that will present the modern mathe- 
matical and experimental methods of treating this problem and will contain 
new contributions to the theory. Competition closes December 31, 1935. 


The following medals have recently been awarded by the Royal Society of 
London: the Sylvester medal to Bertrand Russell, for his work on the founda- 
tions of mathematics; a Royal medal to Professor S. Chapman, for his re- 
searches in the kinetic theory of gases; the Rumford medal to Professor W. J. 
de Haas, for his researches on the properties of bodies at low temperatures; 
the Hughes medal to Professor K. M. G. Siegbahn, ‘n recognition of his work 
on long-wave X-rays. 


The Flavelle medal of the Royal Society of Canada has been awarded to 
Professor, L. V. King of McGill University. 
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The Cardinal Newman award of the Newman Foundation, conferred each 
year for “some contribution to the enrichment of human life,” has been pre- 
sented to Professor R. A. Millikan, of the California Institute of Technology. 


The Nobel prize in chemistry has been awarded to Dr. H. C. Urey, pro- 
fessor of chemistry at Columbia University, for the discovery of deuterium 
(heavy hydrogen). 

Associate Professor Karl Léwner, of the German University at Prague, has 
been promoted to a professorship of mathematics. 


Professor Hans Mohrmann, of the University of Giessen, has retired. 


Professor E. Trefftz, of the Dresden Technical School, has been appointed 
professor of mathematics at the University of Leipzig. 


Dr. D. E. Rutherford has been appointed lecturer in mathematics in the 
United College at the University of St. Andrews. 


Dr. Georg Aumann, formerly of the University of Munich, is in residence 
at the Institute for Advanced Study, Princeton. 


Professor G. A. Baker, of Shurtleff College, has been appointed head of the 
department of mathematics at Mississippi Woman’s College. 


Dr. Salomon Bochner has been appointed assistant professor of mathe- 
matics at Princeton University. 

Dr. Richard Brauer, formerly of the University of Kénigsberg, has been 
appointed an assistant at the Institute for Advanced Study, Princeton. 


Dr. G. A. Hedlund has been appointed associate professor of mathematics 
at Bryn Mawr College. 


Professor Marston Morse, of Harvard University, has been appointed pro- 
fessor of mathematics at the Institute for Advanced Study, Princeton, and 
will assume his duties there at the beginning of the academic year 1935-1936. 


Professor W.V. Parker, of Mississippi Woman’s College, has been appointed 
assistant professor of mathematics at the Georgia School of Technology. 


Dr. Hans Rademacher, formerly professor of mathematics at the Univer- 
sity of Breslau, has been appointed to a visiting professorship at the University 
of Pennsylvania, under a joint grant from the Emergency Committee in Aid 
of Displaced German Scholars and the Rockefeller Foundation. 


Dr. K. W. Wegner, of the University of Wisconsin, has been appointed 
head of the department of mathematics at Whitworth College, Spokane. 


At Alfred University, Professor H. E. Whitford has been appointed Dean 
of the College of Liberal Arts, and Professor Joseph Seidlin has been appointed 
head of the department of mathematics. 


Among members of the American Mathematical Society who have recently 
entered the field of secondary teaching are the following: Dr. Charles Hopkins, 
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at the Riordan School, Highland, N.Y.; Dr. T. S. Peterson, at the Shipley 
School, Bryn Mawr; Dr. M. F. Rosskopf, at the John Burroughs School, 
Clayton, Missouri; Dr. Edna Kramer, Dr. Mabel Schmeiser, and Dr. James 
Singer, in the New York City high school syetem. 


The following appointments to instructorships are announced: 
Armour Institute of Technology: Dr. Rufus Oldenburger; 
Harvard University: Mr. W. C. Taylor. 


Professor Francesco Gerbaldi, of the University of Pavia, died June 29, 
1934. 


Dr. P. Gianfranceschi, S.J., president of the Accademia Pontificia dei Nuovi 
Lincei, died July 9, 1934. 


The death is reported of Ludwig Kiepert, professor emeritus of mathe- 
matics at the Hannover Technical School. 


The death is reported of Michael Radakovic, professor of theoretical 
physics at the University of Graz. 


Dr. Willem de Sitter, professor of theoretical astronomy at the University 
of Leyden, died November 21, 1934, at the age of sixty-three. 


Eduard von Weber, professor of mathematics at the University of Wiirz- 
burg, is dead. 


Professor Charles Lincoln Arnold of the Ohio State University, died No- 
vember 8, 1934 at the age of sixty-nine. His active service in this University 
began in 1890 and ended in 1930 when he was retired with the rank of professor 
emeritus of mathematics. He was for many years a member of the American 
Mathematical Society. 


In the death of Daniel Alexander Murray, author of the well known Jntro- 
ductory Course of Differential Equations and of several other text-books which 
have had a wide use, this Society loses one of its oldest members. Professor 
Murray, who was born in Nova Scotia in 1862, was a graduate of Dalhousie 
University and a doctor of philosophy of Johns Hopkins University. He became 
a member of the New York Mathematical Society in November, 1890, and 
was its first librarian (1892-93). He became a member of this Society on its 
organization in 1894. Professor Murray taught at Cornell (1894-1901), at 
Dalhousie (1901-1907), and at McGoll (1907-1930). At the time of his death 
on October 19, 1934, he was professor emeritus at McGill. 


Professor R. A. Wells, head of the department of mathematics and as- 
tronomy at Park College, died October 8, 1934. 


= 
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ABSTRACTS OF PAPERS 


SUBMITTED FOR PRESENTATION TO THE SOCIETY 


The following papers have been submitted to the Secretary 
and the Associate Secretaries of the Society for presentation at 
meetings of the Society. They are numbered serially throughout 
this volume. Cross-references to them in the reports of the 
meetings will give the number of this volume, the number of 
this issue, and the serial number of the abstract. 


1. Professor D. N. Lehmer: Bimagic squares. 


A bimagic square is one that is magic also in the squares of the elements. 
The author has proved the impossibility of bimagic squares of orders 3, 4, 5 
and 6; and has also set up drastic restrictions on those of higher orders. (Re- 
ceived November 26, 1934.) 


2. Dr. D. C. Duncan: Completely symmetric elliptic self- 
dual curves of order 4k. 


The well known formulas of Pliicker are merely necessary conditions on the 
class, order, and number of singular elements of a plane algebraic curve, by no 
means insuring the existence of a locus, real or imaginary, having a designated 
set of consistent Pliicker-elements. The present paper is a continuation of 
those appearing in this Bulletin (August, October, 1933; April, 1934), which 
establish existence of certain real self-dual loci of p=0, 1, whose singular 
elements are all real and distinct; such loci are impossible for p>1, since 
k=n-+2p—2. The curves considered in this paper are very approximately 
realized by drawing 4k secant lines (omitting chords) through alternate points 
of 4k(k <1) points equally spaced about the unit circle. The equation in polar 
coordinates is Ap** sin? (0? =0, in which the A, a;, 
are the unique set of constants which cause the equation Ap**—(p?—1)* 
S| (p?—a;*)? =0 to have 2k —4 double roots. These loci are invariant under 
8k collineations and 8k correlations, of which 4k+2 are polarities. (Received 
November 3, 1934.) 


3. Dr. D.C. Duncan: The completely symmetric self-dual 
curve of order eight. 


In polar coordinates this locus has the equation sin? 46 — 256(p?— 1)? =0; 
its 8 cusps are equally spaced on the circle p=1, 8 crunodes equally spaced on 
p=2, 4 biflecnodes at infinity. The locus is autopolar by 8 rectangular hyper- 
bolas and the 2 circles p?+ (4/9)3"2=0, which fact furnishes ready means for 
obtaining the bitangents and foci. The 64 foci lie by 8’s on the 4 (double) cus- 
pidal tangents @=0, +2/4, +7/2, corresponding to the 8 eighth roots of 
(4/3)8(1/12), and by 8’s on the lines +z/8, +37/8, at distances from the 
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origin corresponding to the 8 eighth roots of (4/3)* (—1/12). The locus is 
realized very approximately by the configuration of 8 secant lines drawn through 
pairs of alternate points of 8 points equally spaced above a circle, omitting the 
chords within the circle. (Received November 3, 1934.) 


4. Professor W. M. Whyburn: Note on a theorem in abstract 
sets. 


The following theorem is established for certain abstract spaces which have 
the Borel-Lebesgue property: If G is a collection of closed point sets at least 
one of which is compact and if it is true that the sets of each finite sub-collec- 
tion of G have a non-vacuous, connected set of points in common, then all of the 
sets of collection G have a non-vacuous, closed, connected set of points in 
common. Connectedness of the sets of G may be avoided by making G and the 
sub-collections mentioned in the hypotheses contain more than one element. 
Applications of the theorem are given in analysis. (Received November 5, 
1934.) 


5. Professor H. C. Hicks: On the evaluation of the character- 
istic numbers of the Laplacean difference equation in rectangular 
regions. 


Certain characteristic numbers are used in the method of approximating 
to the solution of boundary value problems of partial difference equations in- 
troduced by L. F. Richardson. In this paper these characteristic numbers are 
evaluated for the Laplacean difference equation (first boundary value prob- 
lem) in a linear region by means of the roots of a secular equation. The corre- 
sponding secular equation for a two-dimensional rectangular region is then 
solved by transforming it to an extended form of the equation for a one- 
dimensional region. Further extens‘ons of this kind afford a determination of 
the characteristic numbers for an n-dimensional rectangular region. (Received 
November 22, 1934.) 


6. Mr. Otto Laporte and Professor G. Y. Rainich: Pseudo- 
minimal hypersurfaces in euclidean four-space. 


Ordinary minimal surfaces may be characterized by the vanishing either 
of the sum of the principal curvatures or of the sum of the principal radii of 
curvature. For hypersurfaces in four-space these two statements are not 
equivalent: reserving the word minimal for the first case we call pseudo- 
minimal those hypersurfaces for which the sum of radii vanishes. Using an 
integral representation generalizing Weierstrass’ formulas developed by one of 
us previously, the problem reduces to a linear system of differential equations 
for the analogue of the second differential form. This system which takes the 
place of the Cauchy-Riemann system is reducible to a “Laplacian” equation 
(which is here of the third order) for a scalar potential. The principal solution 
obtained by imposing the condition of central symmetry furnishes a pseudo- 
minimal hypersurface produced by “revolving” a parabola around an axis. 
With a view of extending to the present case Maxwell's method of obtaining 
spherical harmonics by differentiation of the principal solution, we study the 
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group of transformations induced by four-dimensional rotations and find the 
infinitesimal transformations which applied to the principal solution furnish 
an infinite set of solutions. The investigation of the question whether a general 
solution may be developed into a series of such solutions is in progress. (Re- 
ceived November 23, 1934.) 


7. Professor F. W. Perkins: A set of completely independent 
postulates for differentiation. 


We consider a set C of real functions f(x). To each function f(x) in C, there 
corresponds a real function f(x), not necessarily in C. The functions f(x) and 
f(x) are each defined for all real values of x. We now formulate the four follow- 
ing completely independent postulates: (I) The function X (x) =x is a function 
in C; moreover there exist constants x, and g such that X(x,)=1, and X (x) 
is different from q for all x. (II) Given any constant x2, and any function f(x) 
in C, then g(x) =f(x-+x2) is a function in C, and g(x) =F (x+22). (III) There 
exists a constant x; such that if fi(x) and f2(x) are functions in C, and k is an 
arbitrary constant, then F(x)=f,(x)+k fe(x) is a function in C, and F(xs) 
= fi(xs) +k feo(xs). (IV) There exists a constant x; such that if C contains func- 
tions fi(x) and fe(x) for which f, (xs) =fe(xs) = fi(xs) =0, and fe(x,) >0, then 
corresponding to any such pair of functions there is a neighborhood of x, 
throughout which f;(x) < | fo(x)| . A necessary and sufficient condition that a 
function f(x) have a derivative for every value of x is that f(x) belong to some set C 
for which these postulates hold. If f(x) belongs to any such set C, then the associated 
function f(x) is necessarily the derivative of f(x). (Received November 21, 1934.) 


8. Dr. Hillel Poritsky: Variation of characteristic parameter 
values (Eigenwerte). 


The variation in the parameter values \ considered is due to variation in 
the kernel K of a Fredholm integral equation u(x) +/K(x, s)u(s)ds=f(x). It 
is shown that if Xo is a non-degenerate characteristic value (that is, a simple 
root of D(A) =0), then 5\/Ao = (x, s)uo(s)v0(x)dxds/ (x, s)uo(s)vo(x)dxds, 
where 5K is the variation in the kernel K, uo(x) the characteristic function 
(Eigenfunktion) corresponding to \=Xo, and vo(x) the similar function for the 
adjoint integral equation. For the differential system L(u)+Au=0, U;(u) =0, 
a more convenient form for the variation due to the variation 6L in the dif- 
ferential expression L is given by 6\= — fv05L(uo)dx/fvoucdx. Variations are 
also considered due to change in boundary conditions or to varying boundaries. 
In particular, for the system \72u-+Au =0 in a region R, u=0 on the boundary 
S of R, there is obtained the formula 5\= — [(@u0/5n)?0nds/fuc’dR, where 5n 
is the normal variation (displacement) of the boundary. (Received November 
22, 1934.) 


9. Mr. R. P. Bailey: Convergence of sequences of positive linear 
functional operations. 


Let G denote the space of real bounded functions {x(¢)} of a real variable ¢ 
defined over a finite interval (to, #;), with the metric (x, y) =L.U.By, <t<z, 
| x(#) —y(t)|. A functional operation U(x) defined over a subset E of G will be 


= 
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said to be positive over E if U(x) =0, whenever x belongs to E and x(t) =0 in 
(to, #1). The purpose of this paper is to give sufficient conditions for the con- 
vergence of certain sequences of positive linear functional operations defined 
over G or over vectorial subsets of G. Generalizations of convergence theorems 
due to Lebesgue, Fejér and others are obtained, and applications are made to 
mechanical quadratures, interpolation, and the singular integral theory. (Re- 
ceived November 22, 1934.) 


10. Dr. G. B. Price: Differential equations and expansion 
theorems in Banach spaces. 


This paper treats functions f(x) of a numerical parameter x whose values are 
in a Banach space. The theory of the Riemann integral of such functions is de- 
veloped, the results previously established being set forth and extended. The 
Riemann integral is applied in an extended treatment of differential equations, 
and also in establishing approximation and expansion theorems. (Received 
November 20, 1934.) 


11. Dr. R. H. Cameron (National Research Fellow): Linear 
differential equations with almost periodic coefficients. 


This paper deals with a linear homogeneous system E of differential equa- 
tions with almost periodic coefficients having a module M. The object of the 
paper is to characterize all almost periodic solutions of E in terms of the module 
M. The result which is obtained is that the linear manifold of almost periodic 
solutions of E has a basis each element of which is the product of an exponen- 
tial e** and an almost periodic vector function whose module is contained in 
M. (Received November 21, 1934.) 


12. Professor Morgan Ward: Conditions for factorization in a 
set closed under a single operation. 


We call a set, closed under a commutative and associative operation, and 
such that not every element divides every other element, a band. By weaken- 
ing the requirement for uniqueness in the decomposition of integral elements 
of the band into prime factors, a very general system is obtained giving as 
special instances the previous systems in which unique decomposition into 
prime factors occurs, studied by J. Koenig, F. Klein, A. H. Clifford, and others. 
(Received November 20, 1934.) 


13. Dr. Saunders MacLane: Some geometric aspects of ab- 
stract linear dependence. 


The notion of linear independence occurs frequently: the linear indepen- 
dence of the columns of a matrix, the independence of sets of arcs in a linear 
graph, the linear independence of vectors, etc. Whitney has defined a matroid 
as a system of elements with a suitably restricted concept of linear indepen- 
dence (this Bulletin, vol. 40, p. 663). In this paper, the relations between mat- 
roids and sets of points in a projective space are examined. This leads to the 
introduction of a geometric concept of duality for matroids. Finally, the fact 
that not every matroid is a matrix is shown to depend on the theorems of 
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Pascal and Desargues, together with certain of their generalizations. (Received 
November 21, 1934.) 


14. Professor M. M. Culver: On fundamental regions. 


We consider fundamental regions in S,_; for the simple group of order 
p(p?—1)/2 in (p+1)/2 variables, where p is a prime number greater than 3 
and is congruent to 3 modulo 4. A set of +1 Hermitian forms, which are per- 
muted by the operators of the group, is selected. It is shown that there exist 
sets of values of the variables which give these Hermitian forms any desired 
arrangement when they are arranged in order of their magnitudes. The dif- 
ferences of these forms, when they are equated to zero and considered as hyper- 
surfaces in S,_;, divide Sp; into (p+1)! regions. (Received November 20, 
1934.) 


15. Professor T. R. Hollcroft: The web of algebraic surfaces 
uwtth a basis curve. 

A web of surfaces with basis curves has been treated heretofore only in the 
case of quadric webs with basis lines. In this paper are obtained the character- 
istics of a web of algebraic surfaces of order 7 with a basis curve which is of 
order yo and class yu; and has only apparent double points. Associated with the 
web is an involution of points of order n*—E, E being the equivalence of the 
basis curve on three surfaces of the web. The characteristics of this involution 
are obtained. The formulas are developed for one basis curve and then general- 
ized for any number of basis curves of given orders and classes. (Received 
November 19, 1934.) 


16. Mr. E. W. Cannon: On semt-vectors and Lorentz transform- 
ations. 


Use is made of the fact that all proper orthogonal (real) four-rowed matrices 
may be written in the exponential form O=exp S (see Wedderburn, Lectures 
on Matrices, chapter 9), where S is a real alternating four-rowed matrix 
(=bi-vector), to factor. O in the form O,O,2 where O; and are special orthog- 
onal matrices, the criterion for specialty being that the two vectors of the bi- 
vector S should be equal or opposite (furnishing respectively types O, and Oz). 
Any bi-vector S may be written as S; +S: where S; = }(S+S*) and S2= 3(S—S*) 
(where S* is obtained from S by interchanging the two vectors of the bi-vector 
S) and S:S2=S2S; so that O=exp S=exp (Si+S:) =exp S; exp S:= O02. The 
special orthogonal matrices O, and O, furnish the apparatus for the descrip- 
tion of semi-vectors (Einstein and Mayer) and a geometrical formulation was 
given by Clifford. The theory does not apply in the real field for Lorentz trans- 
formations where the role of S is played by SF, F being the matrix of the coef- 
ficients of the invariant quadratic form; in the complex field the results for 
Lorentz transformations follow from the theory for complex orthogonal 
matrices. (Received November 22, 1934.) 


17. Dr. Robin Robinson: Note on the geometric interpretation 
of the vanishing of a certain projective invariant of two conics. 


The envelope of a line which moves so that its intersections with two conics 
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form a harmonic set is a third conic, whose discriminant is a well known in- 
variant of the pair of ternary quadratic forms representing the two conics. In 
case this discriminant vanishes, the eight tangents to the two conics at their 
four points of intersection pass by fours through two points. This paper estab- 
lishes a number of other geometric properties, which characterize such a pair 
of conics, and to which the author finds no reference elsewhere. (Received No- 
vember 21, 1934.) 


18. Dr. J. C. Knipp: Relation between the Fregier surface and 
the evolute. 


Let P be a fixed point on a quadric Q in 3-space, and let A;, Az, As be 
points on Q such that PA, PA2, PA; are mutually perpendicular. Then cor- 
responding to any point P on the quadric surface there exists a unique point 
F, the Fregier point, which always lies in the variable plane A,A2A3. The locus 
of F as P moves over the quadric is the Fregier surface. This paper considers 
the relation of this surface to the evolute. The two surfaces are found to be 
tangent along a certain curve and this curve is shown to be exceptional for the 
Fregier surface in several ways. (Received November 10, 1934.) 


19. Dr. I. J. Schoenberg: A new analogue of the Gauss- 
Bonnet formula with applications to geodesic triangles. 


Let = be an ordinary surface and a, b, c, A, B, C the sides and angles of a 
geodesic triangle of =. From classical results of Gauss (see G. Darboux, 
Théorie des Surfaces, vol. 3, 1894, p. 168) it follows that the quantities (1) 
b?-++-c?—a*—2be cos A, c?+a?—b?—2ca cos B, a?+b? —c?—2ab cos C, and there- 
fore also the quantities (2) a—b cos C—c cos B, b—c cos A —a cos C, c—a cos B 
—b cos A, have the sign of the curvature K of = within the triangle ABC, 
provided the triangle ABC is sufficiently small. Here it is proved that without 
any restriction on the size of ABC (1) and (2) are all negative for surfaces = 
of negative curvature. Moreover, these quantities are positive if K is positive, 
provided at least two of the vertices of ABC have the following property: The 
geodesics passing through one of these vertices form a field within the triangle 
and similarly for the other vertex. Examples show that these conditions are not 
superfluous. (Received November 24, 1934.) 


20. Professor J. M. Clarkson: An involutorial line transforma- 
tion determined by a congruence of twisted cubic curves. 


Two pencils of quadric cones with the vertex of each pencil on every cone 
of the other pencil define a congruence of twisted cubic curves. An arbitrary 
line ¢ of space is bisecant to just one cubic of the congruence and meets a 
fixed plane y in a point T. Take a Cremona involutorial transformation in y, 
and T is transformed thereby into T’. Through T” there exists one and only 
one line ¢’ bisecant to the cubic of the congruence defined above. We shall say 
that ¢ is transformed into ?¢’ by the involutorial line transformation I. The order, 
invariant lines, and singular lines of J are discussed. (Received November 16, 
1934.) 
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21. Mr. L. B. Robinson: Quaternions and inversive geometry. 
Preliminary report. 

Dr. Morley’s recent book, Inversive Geometry, should revive interest in that 
branch of mathematics. Inversive geometry in four dimensions is a branch of 
quaternions. Dr. H. B. Phillips seems to have made the first steps in this direc- 
tion, that is, putting inversive geometry into four dimensions. The author has 
extended his work from the hypersphere onward. For a hypersphere is a 
Cassinoid with one pole. The m-poled Cassinoid hypersurface can be written 
as the sum of products of » pairs of conjugate quaternions equated to a con- 
stant. The n-poled Cassinoid is a canonical form for more general hypersur- 
faces. So we can study many hypersurfaces by the use of pairs of conjugate 
quaternions as Dr. Morley in the plane uses pairs of conjugate imaginaries. 
(Received November, 24, 1934.) 


22. Professor Morgan Ward: A problem in recurring series. 


If a sequence of rational integers is defined recursively by a linear relation 
of fixed order, it may happen that all the terms of the sequence after a certain 
point are divisible by a fixed rational integer. We find here all such sequences, 
and determine in a very simple manner where the fixed divisor first appears, 
given only the initial integers of the sequence and the coefficients of the recur- 
sion relation. (Received November 20, 1934.) 


23. Professor Morgan Ward: A determination of all possible 
systems of strict implication. 


It is known that C. I. Lewis’ postulates for his system of strict implication 
admit of three distinct interpretations. It is shown here that no other essenti- 
ally distinct interpretations are possible. (Received November 20, 1934.) 


24. Dr. J. B. Rosser and Dr. S. C. Kleene: The inconsistency 
of certain formal logics. 


It is shown that certain formal logics are inconsistent in the sense that every 
formula in their notation is provable, irrespective of its meaning under the in- 
terpretation intended for the symbols. This results from the presence in these 
logics of a form of the Richard paradox, which is deduced by utilizing represen- 
tations of the logics within themselves. In particular, the combinatory logic 
of Curry (American Journal of Mathematics, vol. 52, pp. 509-536, 789-834, vol. 
54, pp. 551-558, and Annals of Mathematics, vol. 32, pp. 154-180, vol. 34, 
pp. 381-404, vol. 35, pp. 849-860) and a system of Church (Annals of Mathe- 
matics, vol. 33, pp. 346-366, vol. 34, pp. 839-864, and Kleene, ibid., vol. 35, 
pp. 529-544) are shown to be inconsistent. The inconsistency of the former 
results from its combinatory postulates together with the postulates governing 
material implication and the universal quantifier; the inconsistency of the latter 
results from the postulates governing functions and the properties of formal 
implication and the logical product. (Received November 16, 1934.) 


25. Professor Richard Courant: A general theorem on partial 
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differential equations of second order with constant coefficients and 
some applications. 


Any equation of this type can be reduced to an “ultrahyperbolic” equation 
for a function x2, %3,° °° , Xn3 V1» ¥3,°°* Yn) =U(P, Q) of 2n indepen- 
dent variables x; and y; (or two points P and Q in an n-dimensional space) 
having the form A,uw=A,u, where Az, A, denote the Laplacian operators with 
respect to the x; and y;, respectively. Let P and Q denote points at the distance 
r from P and Q respectively in the n-dimensional space. Then the mean-value 
theorem discovered by Asgeirrson states that the mean values of u(P, Q) 
and u(P, Q) are equal, regularity of our function in appropriate domains as- 
sumed. From this theorem we can deduce many special results concerning po- 
tential theory, wave motion, and a more refined investigation of the initial 
value problem for non-elliptic equations in case the initial manifold has not the 
usual space character. (Received November 27, 1934.) 


26. Professor H. T. Davis: An extension of a theorem of Gauss 
to polygamma functions. 


Gauss in his computation of a table of the psi function succeeded in the 
explicit evaluation of ¥(p/q) and ¥(1—p/q) when p and q are integers. This 
paper shows how the theorem of Gauss is to be extended for the polygamma 
functions defined as the mth derivatives of W(x), n=1, 2,--- . (Received 
November 22, 1934.) 


27. Professor Edward Kasner: Differential equations admitting 
a conformal group. 


The author investigates differential equations of the first order y’=f(x, y) 
which admit a continuous group of conformal transformations containing one 
or more parameters. An isothermal family of curves, for example, admits a 
three-parameter group. In the general case the author obtains a partial dif- 
ferential equation of the fourth order which must be satisfied by f(x, y) if a 
one-parameter group is to exist. (Received November 19, 1934.) 


28. Professor J. L. Walsh and Mr. J. H. Curtiss: The Jacobi 
inter polation series on the lemniscate of convergence. 


By interpolation to a function f(z) which is analytic at each of the m points 
a, @2,*** , &» Of the complex z-plane the coefficients of a Jacobi series of the 
following type may be determined: [aim [z—apy])] 
- (w(z))*}, where w(z) =[[7_1(¢—a,). The present paper develops a method 
whereby the known results on the Taylor series can be applied to the study of 
this series on its lemniscate of convergence. The process depends basically on 
demonstrating that the function f(z) can be uniquely expressed in the form 
¢1(2) +>. J, where the functions ¢:(z) have the property 
that if A,(z)=z, A2(z),--- , Am(s) are the roots of the equation in ¢, w(t) 
—w(z) =0, then ¢:(Ap(z)) =¢:(A.(z)), for all p, g. The paper then considers the 
various problems arising in the study of the Jacobi series on its lemniscate of 
convergence which can be attacked by this method and establishes results 
explicitly concerning uniform convergence, convergence in the mean, degree of 
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convergence, Abelian and Tauberian theorems, and the relation between the 
coefficients and the singularities of the function f(z) on the leminscate. (Re- 
ceived November 21, 1934.) 


29. Mr. W. E. Sewell: Degree of approximation to continuous 
functions. 


If f(z) is analytic in the unit circle and satisfies a Hélder condition of order 
a, 0<a@<1, on the circumference, then f(z) —P,(z)| <(M log n)/n*, where 
P,,(z) is the sum of the first » terms of the Taylor development of f(z) about 
z=0. This result is extended to regions bounded by arbitrary analytic Jordan 
curves, and by consideration of derivatives to an arbitrary a>0, where the 
Taylor development is replaced by Faber’s polynomials. The main result can 
be expressed in the following theorem: Let f(z) be analytic in the region bounded 
by the analytic Jordan curve C, continuous in the corresponding closed region, 
and further let | 2—2|%, 0<a@S1, %, 2% on C, p an 
arbitrary positive integer; then | f(z) —)-¢a;P,(z) <(M log n)/n”**, where 
P,(z) is the Faber polynomial of degree v belonging to the region and f‘?)(z) 
denotes the pth derivative of f(z). (Received November 21, 1934.) 


30. Professor A. H. Copeland: A mixture theorem concerning 
non-conservative mechanical systems. 


With the aid of the ergodic theorem, Eberhard Hopf obtains a mixture 
theorem for conservative mechanical systems. We shall investigate systems 
which are acted upon by friction in such a manner that they eventually come 
to rest. Let us consider a large number of experiments upon such a system. It 
is assumed that the initial conditions for this sequence of experiments are dis- 
tributed in accordance with a given probability function. The distribution 
function for the final positions of the system is then uniquely determined. It 
is shown that in general, as the friction approaches zero, this latter distribu- 
tion function approaches a constant times the Lebesgue measure function. 
That is, equal likelihood is approached as the limiting case. (Received No- 
vember 20, 1934.) 


31. Dr. Deane Montgomery (National Research Fellow): 
Non-separable metric spaces. 


Several properties of metric spaces and functions defined on them which 
have so far been proved only under the hypothesis of separability are here 
demonstrated without this restriction. It is shown for example that if a set E 
is analytic locally then it is analytic throughout the entire space. (Received 
November 23, 1934.) 


32. Professor C. C. Craig: On the frequency function of xy. 

The object of this paper is to study the distribution of the product xy undei 
the assumptions that x and y are independent and normally distributed. The 
moment generating function and the semi-invariants of Thiele are readily ob- 
tained. It is seen, in particular, that the skewness is never great but that the 
excess is often unusually high. It is noted that the form of the distribution de- 


— 


1935-] ABSTRACTS OF PAPERS 27 


pends essentially upon two parameters, which are the ratios of the mean to the 
standard deviation of x and y respectively. The frequency function itself is 
obtained as an expansion in products of two Bessel functions. The series is 
shown to be convergent for all values of z=xy except zero, at which the first 
term possesses a logarithmic discontinuity. (Received November 21, 1934.) 


33. Mr. G. W. Petrie: Probability of non-independent events. 


Luders has contributed a formula to the problem of the probability of non-in- 
dependent events (Biometrika, May, 1934, pp. 108-128, Die Statistik der seltenen 
Ereignisse). He assumes that all events in which one cause produces exactly 
one event follow a Poisson law whose mean is /; all pairs of events, in which 
the two events are occasioned by one cause, follow a Poisson law whose mean 
is hz; and, in general, all groups of m events which occur due to one cause follow 
a Poisson law whose mean is hn. It is the purpose of this paper to describe an 
urn scheme from which Luders’ formula is derived as a special case and to ex- 
amine the conditions under which his formula holds as well as other conditions 
which seem equally likely in the problem of the probability of non-independent 
events. The following theorem is established: Jf P, is the probability of drawing 
r red balls in kn drawings without replacements from an urn containing n balls, 
pn of which are red and (1—p)n of which are black, and p and n are allowed to 
vary so that their product is the constant m; then the limit of P,as p—0 ts given by the 
binomial law, P,=mC,k'(1—k) ™—. (Received November 21, 1934.) 


34. Dr. C. H. Fischer: A sequence exhibiting correlation due to 
common elements. 


One random drawing of s; balls is made from an urn which is maintained 
so that the probability of drawing a white ball is constant, and a sequence of 
succeeding drawings of s;, (¢=2, 3, - - - , m), are made so that each s; consists of 
t; balls drawn at random from the preceding drawing plus s;—¢; balls from the 
urn. The correlation between the number of white balls in any two drawings 
is explicitly determined by a priori methods and is shown to be independent 
of the constant probability of drawing a white ball from the urn. The linear 
equations of regression are found. Comparatively simple expressions for the 
multiple and partial correlation coefficients of any sets of successive drawings 
in the sequence are obtained. (Received November 22, 1934.) 


35. Dr. J. L. Doob: The theory of statistical estimation. 


If f(x, p) is the density of distribution of the values of a chance variable x 
which depends on the parameter p, an important practical problem is that of 
determining p (supposed unknown) from a sample of values of x. The amount of 
information in a sample pertinent to estimating p has been given an analytic 
expression by R. A. Fisher. There are many theorems needed to justify this 
expression. Thus if $(x) is a single-valued function, it must be shown that the 
amount of information in a sample of values of x is no greater than the amount 
of information obtainable from a sample of values of ¢(x). The purpose of this 
paper is to present proofs for such theorems. (Received November 22, 1934.) 
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36. Professor R. V. Churchill: A comparison of the tempera- 
tures in a Solid and its scaled model. 


If a solid is constructed of the same material and to scale with a body of 
any shape and subjected to initial and surface temperature conditions of the 
same character, properties can be derived to compare or contrast the tempera- 
tures at corresponding points in these solids. Seven properties are given in this 
paper, covering the cases of variable and steady temperatures of solids with 
and without radiation or convection at any part of the boundary, and with 
any fixed temperature distribution on the rest of the surface. The law used for 
the transfer of heat by radiation and convection is a very general one. The 
thermal coefficients are functions of the temperature. These properties are 
derived by substitutions of new variables into the heat equation and the 
boundary conditions. Some of the properties give important information about 
the effect of the size of a solid upon its rate of cooling or heating. (Received 
November 20, 1934.) 


37. Mr. W. H. Erskine: The Born-Infeld theory of electro- 
magnetism. 


It is shown that the essential novelty, from the mathematical view point, 
of the Born-Infeld theory (Born and Infeld, Proceedings of the Royal Society, 
(A), vol. 144 (1934)) consists in a modification of the constitutive equations 
B=H, E=D, of Maxwell into a form where B and Eare linear functions (still 
special) of the vectors D and H (the differential equations of Maxwell being 
unchanged). Various generalizations of the Lagrangean function proposed by 
Born and Infeld are considered and the resulting generalized constitutive equa- 
tions and their implications are discussed. (Received November 22, 1934.) 


38. Professor L. W. Cohen: Transformations on spaces of 
infinitely many dimensions. 

The condition >>; < (p>1), determines a completely 
continuous transformation on H, to H, where H, is the set of (x;) for which 
xi! The condition < where p>1, g>1, r=max 
(p, g/(¢g—1)) determines a completely continuous transformation on H, to Hy. 
The conditions | determine a completely continuous trans- 
formation on H; to H, and the determinant of 6;.+a;; is absolutely convergent. 
Properties of the minors are developed. The transposed determinant gives a 
theory of linear equations in (x;) CH,, the space where L.U.B. |x;| <0. 
(Received November 19, 1934.) 


39. Professor Dorothy McCoy: Continuous transformations of 
finite homogeneous spaces. 


Stephens has studied the continuous transformations of certain finite spaces 
where a function determines a transformation of one space on another. This 
paper presents a study of such spaces under the additional requirement that 
both spaces be homogeneous. The possible combinations of a group of proper- 
ties of the transformed spaces are studied exhaustively for several finite spaces. 
A large number of possibilities are found with some unusual relations due to 
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properties of the cardinal numbers of the spaces. (Received November 17, 
1934.) 


40. Dr. S. B. Myers (National Research Fellow) : Connections 
between differential geometry and topology. 1: Simply connected 
surfaces. 


In this paper is presented a theory of new connections between differential 
geometry and topology. Given an arbitrary point A on a complete analytic 
Riemannian surface S, a point M on a geodesic ray g issuing from A is said to 
be a “minimum point with respect to A” on g if M is the last point on g such 
that A M furnishes an absolute minimum to the length of arcs joining A to M. 
The locus of such points with respect to A is proved to be a linear graph m 
which, if S is simply connected, is a tree when S is closed and a set of infinite 
trees when S is open. In a later paper, it will be proved that in the general case 
of a closed multiply connected S, m is a linear graph whose cyclomatic number 
is equal to the connectivity number mod 2 of S. The surface S is thus reduced 
to a single 2-cell a with m as its singular boundary; a is simply covered (except 
at A) by the geodesic rays through A cut off at their intersections with m. By 
means of m, and with the aid of the analyticity of S, relations are obtained be- 
tween the coefficients of the Riemannian metric in the neighborhood of A and 
the topology of S. These methods present possibilities of generalization to n 
dimensions, to the geometry of paths in the large, and to convex metric spaces. 
(Received November 22, 1934.) 


41. Professor C. N. Reynolds: Properties of those spherical 
maps which may be colored in four colors. 


The four-color problem and the problem of so truncating, with triangular 
regions, some of the vertices of a cubic map as to make the number of regions 
bounding each region divisible by three are known to be equivalent. A map- 
coloring is accordingly deiined as an infinite set of polyhedra equivalent with 
respect to the truncation of vertices and the inverse operation. In map-coloring 
in which a,,, regions have originally n sides and have n-+7 sides after the trun- 
cation of vertices, we find that for suitably chosen rational functions R,(n, r), 
—2, —1, 0, 1, are relative invariants of 
order ~ under a certain class of truncations. These may be so combined as to 
form absolute invariants which in turn are used to develop properties of those 
spherical maps which may be colored in four colors. (Received November 22, 
1934.) 


42. Professor G. T. Whyburn: Concerning the connectivity of 
limiting sets. 


In a compact metric space let the sequence of closed sets [A,,] converge to 
the limiting set A. If for any e>0 there exists a 6 and an N such that for any 
n> N it is true that any r-dimensional 6-cycle in A, is e-homologous to 0 in 
Ay, it is shown that A is an r-continuum in the sense that every r-dimensional 
Vietoris cycle in A is ~ 0 in A. Similar results are obtained when k e-indepen- 
dent 65-cycles are allowed in A,,. A certain localization of the condition yields 
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the result that A is locally r-connected. In case each A, is an irreducible mem- 
brane in the sense of Alexandroff, then with certain auxiliary convergence 
conditions it follows that A also is an irreducible membrane. The theorems 
obtained are applied to yield conditions under which A will be a simple arc or 
a 2-cell. (Received November 21, 1934.) 


43. Dr. W. T. Reid: A theorem on plane continua. 


In this paper the following theorem is proved: If M is a plane continuum 
and K isa proper sub-continuum of M, then at least one component of M—K 
has a limit point in K. (Received November 22, 1934.) 


44. Dr. W. T. Reid: An integro-differential boundary problem. 

Let I[9]=2H[n(a), 9, Mii(x; 
where ni(x)} (G=1,--- , aSxSb), H and w are quadratic forms in 
ni(a), ni(b) and 7, ni’, respectively, and M;;(x; t) = Mj:(t; x). This paper treats 
an integro-differential boundary problem associated with the problem of 
minimizing J[n] in a class of arcs » which satisfy certain linear differential 
equations of the first order and certain linear end conditions, and which give 
a fixed value to the expression 2K [n] =2G[n(a), n(b) | +S, 
+f fooni(x) Nii(x; t)n;(t)dxdt. It is supposed that G is a quadratic form in 
ni(a), ni(b), while K;;(x)=Kji(x), Nij(x; t)=Ny(t; x). The existence of in- 
finitely many characteristic numbers for the boundary problem is established 
when the coefficients of K satisfy rather general conditions. There are also 
proved some expansion theorems in terms of the characteristic solutions. The 
method of proof is similar to that used previously by the author (American 
Journal of Mathematics, vol. 54 (1932), pp. 769-790) for the differential sys- 
tem that arises when M;;(x; t)=0=Ni;(x; t), use now being made of the 
notion of a Green’s matrix for an integro-differential boundary problem. (Re- 
ceived November 20, 1934.) 


45. Dr. H. L. Krall: Analytic continuation of solutions of 
elliptic differential equations. 

Let U(x, y) satisfy the equation U,,+U,,+a(x, y) Uz+b(x, y)U,+c(x, y)U 
=f(x, y) in a region whose boundary contains an analytic arc o, on which 
U(x, y) satisfies the boundary condition 0U/dn =A(U, s), where A(U, s) is an 
analytic function of U and the arc length s. The coefficients a, b, c, f are as- 
sumed to be analytic in the closed region. By means of a theorem of G. Giraud, 
it is shown that if U(x, y) has continuous partial derivatives of the first eight 
orders in the closed region, it can be continued analytically over o. (Received 
November 23, 1934.) 


46. Mr. A. E. Heins: A note on the equation of heat conduction. 


It is shown that the Laplace transform can be used to solve operationally 
certain linear partial differential equations with constant coefficients. Thus if 
u(x;,--- , xx) has a transform g(p;,--- , px) then du/dx; has a transform 
pig(pi, - ~~, Px). With this in mind, the author proceeds to solve the equation 
A*u=(1/k)du/dt. The transform of this equation becomes (p12+p2?+p3?)g 
=(1/k)dg/dt. This can be integrated by ordinary methods, and we can find 
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g(Pi, Po, ps, t) as the transform of u(x, x2, xs, t). Then by imposing initial con- 
ditions the unknown element is removed. For the case of heat flow in an infinite 
medium the transform of g(p, p2, ps, t) is evaluated and the Faltung theorem is 
applied. Thus one arrives at the standard solution found in Goursat’s Cours 
d’ Analyse, vol. III, p. 107. (Received November 22, 1934.) 


47. Mr. R. P. Bailey: Coincidence of the formulas of mechani- 
cal quadratures of Gauss’s type and of Tchebycheff’s type. 


The formula of mechanical quadratures p(x)dx (x) +R, (f), 
[ p(x) =0 in (a,b) |, based on the Lagrange interpolation formula is said to be of 
Gauss’s type if Rn[Gen1(x)]=0, where Gon_s(x) is an arbitrary polynomial of 
degree £2n—1; it is of Tchebycheff’s type, if the Cotes numbers H; are all 
equal. In this note we show that these two conditions can hold at the same time 
only if (a, b) is finite and p(x) = [(x—a)(b—x) ]-1/2. (Received November 22, 
1934.) 


48. Dr. M. S. Robertson (National Research Fellow): The 
coefficients of the Laurent series of a univalent function. 


It is well known that if f(z) =)_ya,2", a, real, a; <0, is regular and univalent 
in the unit circle, then |a,| <m|a;|. In this paper the author considers func- 
tions analytic in the annulusR<|z) <1. If an,(n= +1, +2, - - - ), are the coef- 
ficients of the Laurent series for f(z) in this annulus, and if the a, are real 
numbers, then it is shown that | a,—a_,| Sn|a,—a_;|. (Received November 
17, 1934.) 


49. Dr. M. S. Robertson (National Research Fellow): The 
radius of univalency of analytic functions. 


In this paper the author derives a formula for the radius of univalency of an 
analytic function f(z) regular about the origin as the upper limit of certain de- 
terminants of increasing order m whose elements are made up from the coef- 
ficients of the corresponding power series for f(z). From this formula the radii 
of univalency of certain analytic functions associated with a given analytic 
function of known radius of univalency R are determined in terms of R. (Re- 
ceived November 17, 1934.) 


50. Dr. M. S. Robertson (National Research Fellow): Func- 
tions regular and univalent in a sector. 


Functions f(z) regular in a sector with vertex at the origin in the z-plane 
are studied with regard to the property of being univalent in this sector. An 
upper bound is obtained for the maximum aperture of the sector in which 
f(z) can be univalent. For functions having a pole of order at infinity the 
maximum aperture is found to be 2x/n. The rates of growth of the function 
and its derivative along a radial line from the origin within the sector are ob- 
tained. (Received November 17, 1934.) 


51. Dr. Rufus Oldenburger: Equivalence of multilinear forms 
singular on one index. 


i 
— 
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Necessary and sufficient conditions are obtained for the equivalence of 
multilinear forms singular on one index, and canonical forms are written 
down. (Received November 22, 1934.) 


52. Dr. J. S. Frame: On the irreducible representations of 
hyperorthogonal groups. Preliminary communication. 


A certain infinite family of simple groups of finite order may be represented 
by unitary matrices of degree m with coefficients from a finite field GF(qg?), of 
q’ elements. Here g is the power p* of a prime p, and conjugates are defined by 
#=x%. Dickson denotes these groups by the symbol HO(m, p**). The vectors 
a, with components a; from the GF(q?) for which Dida; =0, are permuted 
among themselves, and )7.1d;b; is a bilinear invariant. In this paper we find 
for the case m=3 a set of (q+1)g/(2d) monomial representations of these 
groups, of degree g’+1 with complex coefficients, where d is the h.c.f. of m and 
q+1. Of these, (¢+1)/d split up, each into two irreducible components, and 
the rest are irreducible. By means of the relations between characteristics, we 
then determine the degrees of all the g(q+1)/d+d+1 irreducible representa- 
tions of these groups, giving as well the classification of the elements into sets 
of conjugates. (Received November 21, 1934.) 


53. Dr. Olga Taussky: Fields as class fields of different refer- 
ence fields. 


As is well known (Ph. Furtwingler was the first to prove it) the complete 
Hilbert class field of an algebraic number field is uniquely determined. The 
present paper discusses the converse fact that a given algebraic number field 
can be the complete Hilbert class field with respect to more than one of its sub- 
fields. (Received November 24, 1934.) 


54. Professor Marston Morse: Uniform instability and dy- 
namical discontinua. 


This paper is concerned with a Riemannian manifold S, which is the image 
of a surface with a finite number of geodesically-convex boundary curves, and 
with a linear connectivity which exceeds 1. Each geodesic g is assumed to be of 
unstable type. This instability is defined in terms of the equation of normal 
variation from g. We assume further that this instability holds uniformly for 
all geodesics on S. Let M be the phase space defined by geodesic motion on S 
and let K be the point set on M swept out by a set H of complete trajectories 
on M. The set H is said to form a dynamical discontinuum if K contains no 
connected subsets other than points or segments of a single trajectory. We 
show that the set of all complete trajectories on M forms a dynamical discon- 
tinuum. (Received November 14, 1934.) 


55. Professor G. C. Evans: Condition that a harmonic function 
be a potential of positive mass. 


Let u(M) be harmonic ina domain (with bounded boundary s), not identi- 
cally zero, and if = is an exterior domain, vanishing continuously at infinity. 
Let >’ be a regular domain contained with its boundary s’ in = and let V’(M) 


= 
= 
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be the function constituted by the solutions of the Dirichlet problems (interior 
or exterior, as the case may be) for each of the domains comprising C(2’+s’), 
with boundary values u(M) on s’. A necessary and sufficient condition that 
u(M) be given for all M in Y as a potential of some distribution of positive 
mass is that for each 2’, V’(M) <u(M) for all M in 2—2’. The mass may be 
placed entirely on s. (Received November 13, 1934.) 


56. Professor C. N. Moore: Convergence factors for series 
summable by Nérlund means of a certain type. 


We are given a set of constants co#0, 4, @,--+, such that 2oc;=C,, be- 
comes infinite with m. We further assume that the series =C,,2" converges in 
some circle of positive radius having the origin as center and that the series 
) is such that an| We say that a series is 
summable (N*) to o if on=(S:/C,), where Sn=CnSot Sn=Uo 
+--+ +u,, 0 as n—«,. The theorems proved in the present paper are as 
follows. We have a set of functions f,(«)(m=0, 1, 2,--- ) defined over a set 
of points E(«) having a limit point ao, not of the set. We require these functions 
to satisfy the condition (A): | C.fn4s(a)| <K(a), where K(a) is bounded on 
for all and 7. We then define Lf,(a) =dof,(a) + ---. If the 
fn(a) satisfy the further condition (B): >| CrLfn(a) | <Ki(a), where K;(a) is 
bounded on E(a@), the series =u,f,(a )will converge on E(a). If further limg.a, 
fn(x) =1 for all n and K(a) and Ki(a) are each less in absolute value than a 
positive constant K over E’(a) including all points of E(a) in a certain neighbor- 
hood of ao, then limg.a,2=Unfn(a) =o. (Received November 21, 1934.) 


57. Professor Hans Rademacher: A new estimate of the num- 
ber of prime numbers in a real quadratic field. 


By a detailed investigation of zero-free regions in the critical strip of 
Hecke’s ¢(s, \)-functions, and by the application of a certain Fourier series, 
it is possible to obtain an estimate for the number Q.(Y, Y’) of prime numbers 
satisfying the conditions 0<w< Y,0<w’< Y’, w=p (mod n). The error term 
is of the form O(x exp(—c(log x)!/?)). In the course of the proof we can state 
at the same time improvements of some previous results obtained by Hecke 
with the use of his ¢(s, \)-functions and with the application of Weyl’s method 
of diophantine approximation. (Received November 23, 1934.) 


58. Professor D. V. Widder: A classification of generating 
functions. 


In an earlier paper the author studied the operator Let f(x) ]=(—1)* 
“f° (he/t)(h/t)***/R!. It was found to be useful in inverting the Laplace integral 
Jo e-*'da(t). It is now found that this operator serves to give a more or less 
complete classification of the generating functions of such integrals. For ex- 
ample, it is shown that f(x) has such a representation with a(#) of bounded 
variation in (0, ~) if and only if the integrals Se | Leelf(x)]| at are uniformly 
bounded in k. Necessary and sufficient conditions are obtained for f(x) to have 
such a representation with a(é) belonging to all important classes of functions, 
such as L?, C?, etc. In particular a necessary and sufficient condition for the 
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representation of a function by the most general non-absolutely convergent 
Laplace integral is obtained for the first time. By studying the case when a(t) 
is a step-function a necessary and sufficient condition for the representation 
of a function in a non-absolutely convergent Dirichlet series is also found. 
(Received November 21, 1934.) 


59. Professor Richard Brauer: On normal division algebras of 
prime degree. 


Given a field Z of degree p over a field of reference F. The question may be 
asked whether there exists a division algebra D of degree p over F for which Z 
is a splitting field, or, in other words, whether Z can be embedded in such divi- 
sion algebras D. Our answer is that this problem is completely equivalent to 
purely “commutative” problems. These are concerned with the possibility of 
embedding Z in fields of given Galois group. Our methods yield all the desired 
division algebras D, whenever any exist. (Received November 22, 1934.) 


60. Professor C. M. Cramlet: Integrability conditions of 
implicit differential equations. 

Systems of partial differential equations having r dependent and m inde- 
pendent variables: F(x, z, d2/8x) =0, are considered. It is shown that, if the 
complete system of eliminants of the second derivatives of these equations is 
found, and if this second set is treated similarly to form a third set, and so on, 
the chain will terminate in the integrable case and the integrability conditions 
become the conditions of algebraic consistency of the chain in the first deriva- 
tives. (Received December 1, 1934.) 


61. Professor J. L. Walsh: Interpolation and functions analytic 
interior to the unit circle. 

Let points zi, 22, -- +, (|ze|<1), be given, and values wi, - - - . A neces- 
sary and sufficient condition that there exist a function f(z) analytic and uni- 
formly limited for |z|<1 and such that f(z.)=W; is that the numbers M, 
be uniformly limited, where M,, is a root of a certain algebraic equation and 
is the smallest number such that there exists a function f,(z) analytic and of 
modulus not greater than M, for |z <1, with f,(21) =m, fn(z2) , 
fn(n) The relation lim,.. M,= Bound <1 | f(z) | is valid for a particular 
f(z) if any f(z) exists. Examples show that such a particular f(z) if existent 
need not be unique. (Received December 1, 1934.) 


62. Professor R. L. Jeffery: Functions defined by sequences of 
integrals. 


If the sequence of functions f,(x) converges to the summable function f(x), 
the sequence /-f,(x)dx may or may not tend to a limit. If it does tend to a 
limit F(x), then the relation F(x) = [if (x)dx may or may not hold. The present 
note gives necessary and sufficient conditions for the existence of the limit 
function F(x), and an analysis of the structure of F(x) when this function is 
not equal to /.f(x)dx. It is also shown that certain general types of non-abso- 
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lutely convergent integrals can be expressed as the limit of a sequence of 
integrals. (Received December 3, 1934.) 


63. Professor C. M. Cramlet: On the problem of Pfaff. 


An existence theorem for the precise canonical form of a Pfaffian is given. 
The novel feature of the paper is in the fact that all conditions can be shown to 
be necessary and sufficient in advance of, instead of in virtue of, the actual 
reduction. (Received December 1, 1934.) 


64. Professor C. M. Cramlet: Differential invariant theory of 
alternating tensors. 


The alternating tensor a,,...,, of order g is studied. This tensor and another 
well known tensor (here called the derived tensor) involving the first deriva- 
tives only of the given tensor are shown to constitute a complete system of 
tensors. Unlike symmetric covariant tensors of order greater than one, the 
alternating tensor may not be used to establish covariant differentiation. The 
vanishing of the derived tensor is shown to be a necessary and sufficient con- 
dition that a coordinate system exist in which the components of the base 
tensor are constants. (Received December 1, 1934.) 


65. Dr. C. C. Torrance: Projections in abstract spaces. 


This paper generalizes the concept of a vector space. As ordinarily defined, 
an abstract vector can be multiplied by a real (or complex) number. This 
multiplication is here extended to the case where both factors are abstract 
elements. An inner product is introduced, but without the assumption that it 
is a complex number. A generalized form of Bessel’s inequality is proved. (Re- 
ceived December 17, 1934.) 


66. Professor Norbert Wiener: The closure of Bessel functions 

A method from the theory of entire functions is given for the proof of the 
completeness of the set Jn(Amnx), where J;n(Amn) =0. The method is of wide ap- 
plicability. (Received December 27, 1934.) 


67. Professor John von Neumann: On complete topological 
spaces. 


Fora topological space in general the notion of completeness is based on the 
notion of metric. But for linear topological spaces the property of completeness 
can be defined independently, the property being that every topologically 
bounded set has a compact closure. And a set of the given linear space is called 
topologically bounded if it can be covered by a finite number of translations of 
any suitable neighborhood of the origin. (Received December 27, 1934.) 


68. Professors Salomon Bochner and John von Neumann: 
Almost periodic functions in groups. II. 

Von Neumann’s notion of almost periodicity for functions in general 
groups is extended from numerical functions to “abstract” functions, the range- 
space being any topologically complete linear space. Furthermore, Bochner’s 
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summation theorems for Fourier series are extended from Bohr’s functions to 
numerical and abstract almost periodic functions in groups. A detailed discus- 
sion is given of almost periodic representations of arbitrary groups by unitary 
operators in Hilbert space. (Received December 27, 1934.) 


69. Dr. Max Zorn: Some remarks in the theory of algebraic 
functions. 


The Riemann-Roch theorem is shown to be a consequence of a theorem on 
moduli and of the theorem of the invariance of the differential class; for this 
invariance a new proof is given by elementary means. By introducing only 
topological conditions, an important part of Abel’s theorem is proved, and the 
topological characterization of closed Riemann surfaces reduced to a euclidean 
problem. Finally, an abstract geometry on algebraic curves is defined by strictly 
combinatorial axioms. (Received December 3, 1934.) 


70. Professor H. S. Wall: Hypergroups. Preliminary report. 


Let G(a:, a2, d3,- ++ ) be a countable set of distinct elements and S(s;, 52, 
53, ++ ) the set of all distinct combinations of elements of G with repetitions. 
G is called a hypergroup if there is a rule of combination “O” such that: (I) If 
da, 4g are in G then there exist unique elements ay, a3 in G ‘such that d_0ag 
=(a,, as) (=an element s of S). (II) There is an element e in G such that, for 
every a in G, eOa =a0e=(a, a). (III) For every a in G there is an “inverse” 4, 
a “left identity” a’ and a “right identity” a” such that dOa=(e,a’), a0é=(e, a’’). 
(IV) If su=(Ga, , Gy), , ar) are elements of S then 
element of S. (V) If aa, ag, ay are in G, then ag0(agOay) = (a,0ag)Oay. The author 
proves (1) e is unique; (2) if agOag=a,0a, then ag=ay if and only if az’Oag 
=dq'Oay; (3) if then ag=a,=az;. If G is finite: (4) there 
exist matrices Aj, A», Az, - - such that if agOag= (ay, a3) then AgAg=Ay+A3; 
(5) the equations a,Ox = (ag, y), xOda = (ag, y) have solutions; (6) if the inverse 
is assumed unique then there is a finite group B(hi, ¢1, di, €1, be, C2, de, €2,+-- ) 
such that if a.Oag= (ay, as) then the distinct products of elements ba, Ca, da, €a 
times elememts bg, cs, dg, eg are by, Cy, dy, ey, bs, cs, ds, eg and no others. (Re- 
ceived December 1, 1934.) 


71. Professor L. E. Dickson: Cyclotomy and trinomial con- 
gruences. 

This paper presents a general theory of cyclotomy for p=ef+1=prime, 
with details when e is a prime or the double of a prime. The number of solutions 
of x*+y° = +1 (mod ) is given. The paper has been offered to the Transactions. 
(Received December 27, 1934.) 


72. Professor Gabriel Szegé: A problem concerning orthogonal 
polynomazals. 


Let Cand C’ be two “weighted” Jordan curves with finite lengths, for which 
the corresponding sets of orthogonal polynomials are identical. The author 
shows that one of the curves (say C’) contains the other (C), and is a level-curve 


— 
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of the conformal representation of the region outside C onto the region outside 
of the unit circle, the weight-functions being the absolute values of the same 
analytic function regular’outside C. He also shows that there are in all five 
cases in which the sets of orthogonal polynomials are the same for all the 
level-curves of a conformal representation. An enumeration of these cases is 
given. (Received December 27, 1934.) 


73. Professor A. J. Maria: A representation of the most general 
positive harmonic function in a bounded domain in three-dimen- 
stonal euclidean space whose boundary points are conical. 


Let = be a bounded domain in three-dimensional euclidean space all of 
whose boundary points are conical; let u(P) be any positive harmonic function 
in = of boundary ¢. The author shows that u(P)=/,F(s;P)du(e,), where 
F(s;P) is a fixed positive harmonic function of P in = and is continuous with 
respect to s. The function u(e) is a completely additive not negative function of 
Borel measurable sets. Other results are obtained. (Received December 27, 
1934.) 


74. Professor A. J. Maria: On the behavior of a harmonic func- 
tion tn the neighborhood of the boundary. 


Consider in three-dimensional euclidean space, for example, any domain 
of bounded boundary t of positive capacity. Let u(P) = f,u(s)dm(e,;P), where 
&i(s) is summable with respect to m(e;P). If a(s) is continuous at Q, a regular 
point of t, then it is shown that limp.gu(P) = a(Q). The author proves further 
that the class of functions u(P) defined as above includes the class defined by 
Wiener in his Transactions article on the discontinuous boundary value prob- 
lem. (Received December 27, 1934.) 


75. Mr. Garrett Birkhoff: On the lattice theory of ideals. IT. 


Let R be any ring in which the chain condition holds. The ideals of R have 
unique reduced representations by means of irreducible components if and 
only if the lattice of the ideals of R is a distributive lattice. This new theorem 
can be proved purely abstractly, by lattice theory. (Received January 2, 1935.) 


76. Dr. L. M. Blumenthal (National Research Fellow): An 
algebraic proof for the quasi-congruence order of the Ry. 


A fundamental theorem in the metric characterization of the euclidean n- 
dimensional space R,, proves that if a semi-metric space R contains more than 
n+3 points and each subset of +2 points of R is congruent with n+-2 points 
of R,, then the space R is congruent with a subset of R, (Menger, Mathe- 
matische Annalen, vol. 100 (1928), p. 128). The proof given by Menger is 
geometrical and is based upon a previously developed theory of pseudo- 
euclidean (n+3)-tuples. To obtain the algebraic proof, the theorem is trans- 
lated into one on symmetric determinants and the proof given is independent 
of metric geometry considerations. (Received December 1, 1934.) 
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77. Dr. L. M. Blumenthal (National Research Fellow): A 
short proof of a theorem of K. Menger. 


Menger has proved that the determinant of a pseudo-euclidean (n+3)- 
tuple is not zero (Mathematische Annalen, vol. 100 (1928), p. 131). His proof 
is tedious, involving a limiting process and using the fact that the roots of an 
algebraic equation are continuous functions of the coefficients of the equation. 
We show that the theorem is an immediate consequence of a determinant ex- 
pansion due to Jacobi (Baltzer, Determinanten, 5th edition, 1881, p. 63). An 
application of Jacobi’s theorem gives also the sign of the determinant of a 
pseudo-euclidean (n+3)-tuple, a result not obtained by Menger’s method. 
(Received December 1, 1934.) 


78. Dr. A. B. Brown: On certain analytic continuations and 
analytic homeomorphisms. 


We generalize to the case of m complex variables and one real variable a 
theorem of F. Severi regarding analytic continuation, over a region of finite 
diameter with connected boundary in the (2m+1)-space, of a function given 
analytic near the boundary. Severi proves the theorem only for the case 
that n=1 and the region is of simple type. The similar theorem for a function 
of m>1 complex variables and a region in the 2m-space, an extension ofa 
theorem of Hartogs, first stated by Osgood, is also completely established with- 
out restrictions as to simplicity of the region. As an application we prove theo- 
rems of similar scope for analytic homeomorphisms. (Received December 20, 
1934.) 


79. Dr. A. B. Brown: On the locus of an analytic equation in 
the real plane. 


The author offers a proof of the following theorem, of which he has been 
unable to find a statement or proof in the literature. Let f(x, y) be analytic at 
the real point (xo, yo), with f(xo, yo) =0 and f(x, y) irreducible at (xo, yo). Then 
the locus f(x, y) =0 near (xo, yo) in the real (x, y)-plane is of one of three types, 
described roughly as follows: (1) the point (xo, yo); (2) a single smooth curve 
through (xo, yo); (3) a cusp with vertex at (xo, yo). Details as to the structure in 
cases (2) and (3) are given. The locus for a reducible function f(x, y) consists of 
a finite number of loci such as are described above, no two of which have any 
point in common except (xo, yo). (Received December 26, 1934.) 


80. Professor J. W. Campbell: Note on the clock problem in 
relativity. 

To illustrate the phenomenon of time distortion in relativity, the experience 
of a hypothetical observer who makes an extended excursion from the earth 
has frequently been cited. It has always, so far as the author knows, been 
claimed that such an observer would return to find he had lived a shorter 
time than those who had remained on the earth, and in commenting on the 
non-mutality of the experiences of the man who goes and those who stay Ed- 
dington has claimed that it is the man who is disturbed who lives the shorter 
time. In the present note it is shown, however, that disturbances do not 
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provide a fundamental criterion in the phenomenon, and in particular that an 
observer might make an extended excursion from the earth in such a way as to 
return and find that he had lived a Jonger time than those who had remained. 
The paper will appear in an early number of the Philosophical Magazine. 
(Received December 30, 1934.) 


81. Dr. J. A. Clarkson and Dr. W. C. Randels: Fourier series 
convergence criteria, as applied to continuous functions. 


Mazurkiewicz and Kaczmarz have shown the existence of continuous func- 
tions which fail to satisfy the Dini criterion for convergence at any point, 
and have pointed out that the set of such functions constitutes the comple- 
ment of a set of the first category in the space of continuous functions. We show 
that the same is true of the Lebesgue criterion, and of several generalizations 
of the latter. (Received January 10, 1935.) 


82. Dr. F. G. Dressel: A generalization of harmonic func- 
tionals. 


The fundamental operation in the theory of harmonic functionals is that of 
forming the covariant derivative; the present paper replaces this operation by 
multiplication by a linear form, and arrives at a more general theory. Green’s 
theorems for the new functionals are also included. (Received January 2, 
1935.) 


83. Mr. Aaron Fialkow: Trajectories and lines of force. 


Let a particle start from rest in a positional field of force which fluctuates 
with the time. We define a curve, passing through the initial point in the direc- 
tion of the particle’s motion, which is uniquely and geometrically determined 
by the field of force and the starting time. If the field is stationary, this curve 
coincides with the single line of force through the initial point. Consider the 
ratio of the infinitesimal departures of the defined curve and the particle’s 
trajectory from their common tangent. We call the limits of this ratio the 
ratio set. For stationary fields, Kasner proved that in general the ratio set is 3. 
For this same case, we have shown in a previous paper that the ratio set is 
always a closed interval and depends upon the order of contact between the 
line of force and its tangent. We now extend these results to fluctuating fields 
and show that the ratio set is always the sum of two closed intervals. In general 
the ratio set is 2. For analytic fields it is always one of the integers 2, 3, 4,--- . 
We also study the dependence of the ratio set on the starting time. (Received 
November 14, 1934.) 


84. Mr. M. M. Flood: Proper reduction of regular matric 
polynomials. 

The matric polynomial R is said to right reduce the polynomial D if the de- 
gree of their product DR is less than the degree of D. The reduction is proper 
if the leading coefficient of the product is regular. A linear basis is determined 
for the set of polynomials which right reduce a regular polynomial. In case D 
and R are both regular, it is shown that the degree of DR is greater than or 
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equal to the greatest degree invariant of the column vector space of D or the 
row vector space of R. In particular, for a given regular polynomial D, there 
always exist polynomials R which properly right reduce D so that the degree 
of DR is the same as the greatest degree invariant of the column vector space 
of D. (Received January 11, 1935.) 


85. Mr. Marshall Hall: Divisibility sequences of third order. 


Certain sequences “, satisfying linear recurrences have the divisibility 
property tn |%#mnx. These include the sequences of Lucas, Lehmer, Poulet, and 
Pierce. This paper establishes some necessary conditions which a divisibility 
sequence must satisfy, and shows that there exists none of the third order based 
on a cubic field. (Received January 8, 1935.) 


86. Mr. Marshall Hall: Divisibility sequences of fourth order. 


A new type of divisibility sequence is exhibited, and its arithmetic proper- 
ties are established. (Received January 8, 1935) 


87. Mr. W. H. Ingram: The dynamics of Gramme-ring gener- 
ators. Preliminary report. 


It is shown that the Gramme-ring commutator machine is connected with a 
delta-connected slip-ring machine by a transformation of variable of Park- 
Blondel type to the moving coordinates of a previous note. The Kirchhoff equa- 
tions of constraint of the second machine imply a null-function of the form 
N=)>_):(dqu_s/dt+iz+dqe:/dt) in the activity function, where the \’s are 
Lagrangean multipliers, the g’s true dynamical coordinates, and the 7’s the 
line currents. The commutator voltage for the first machine is given by 
aN/a(dé/dt), where ~ is the appropriate quasi-coordinate. (Received Decem- 
ber 27, 1934.) 


88. Dr. Nathan Jacobson: Rational methods in the theory of 
Lie algebras. 


The purpose of this note is to develop “rationally” that part of the theory 
of Lie algebras (infinitesimal groups) that centers around the Lie-Engel theo- 
rems. The method consists in determining the relation between the Lie algebra 
and an enveloping associative algebra generated by it. An example of this 
situation is the case of a Lie algebra L of linear transformations. The envelop- 
ing algebra A is then the minimal set of linear transformations which is closed 
under multiplication and contains L. The theorems of Lie follow from the re- 
sult that if A is semi-simple then L = S(+)Z; where S is abelian and LZ; is semi- 
simple. This result gives also an extension of a theorem of Cartan’s on ab- 
solutely irreducible infinitesimal groups. The theorem of Engel is derived with 
the help of a trace argument due to van Kampen and to Wey]. (Received Janu- 
ary 9, 1935.) 


89. Dr. Nathan Jacobson: Representation of Lie algebras. 


In this note the following lemma is proved: Jf H, E,, and E_ are three 
linear transformations such that [H, E,.)=HE,—E,H=2E,, [H, E_]=—-2E_, 
[E,, E_]=H, then E,, E_ are nilpotent and H has integral roots and simple ele- 
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mentary divisors. Together with a theorem of Engel’s this gives a generaliza- 
tion of Cartan’s criteria for solvable and semi-simple Lie algebras (infinitesimal 
groups). The lemma is also used to give a simple algebraic proof of the theorem 
of complete reducibility of a simple Lie algebra of order 3 (the rotation group). 
Finally, the lemma is used to prove the diagonal form in any representation of 
the maximal abelian sub-algebra of a semi-simple Lie algebra. (Received 
January 9, 1935.) 


90. Mr. F. B. Jones: Some theorems concerning certain spaces 
of R. L. Moore. 

Let S be a space satisfying Axioms 0, 1, 2, 3 and 4 of R. L. Moore’s Founda- 
tions of Point Set Theory. In this paper the author establishes the following 
three theorems: (I) If S is locally peripherally compact, then if P is a point of a 
region R, there exists a simple domain D containing P and lying in R. (II) If 
S is metric and the author’s Axiom 5;* (Concerning R. L. Moore's Axiom 51, 
this Bulletin, vol. 39 (1933), p. 671) holds true, S is completely separable. 
(III) If S is completely separable and the author’s Axiom 5;* holds true, S 
is homeomorphic with a subset of a completely separable space satisfying 
Moore’s Axioms 0, 1, 2, 3 and 4, and in which it is true that if P is a point of a 
region R, there exists a simple domain D containing P and lying in R. (Received 
January 9, 1935.) 


91. Dr. Solomon Kullback: On samples from a multivariate 
normal population. 

Wilks has discussed generalized forms of the variance, correlation ratio, 
ratio of variances, and Hotelling’s generalization of Student’s distribution for 
samples from a multivariate normal population (Biometrika, vol. 24 (1932), 
pp. 471-494). The distributions of the first three are extremely complicated for 
samples from a population involving more than two variables. In this paper 
we present certain statistics which may be considered as generalizations of the 
variance, correlation ratio, ratio of variances, and Student’s Z for samples from 
a multivariate normal population. The distributions of these statistics are 
found, using Wishart’s generalized product moment distribution (Biometrika, 
vol. 20 A(1928), p. 32 ff.) and the theory of characteristic functions, and turn 
out to be well known forms which have been tabulated. (Received January 5, 
1935.) 


92. Dr. W. C. Randels: On an approximate functional equa- 
tion of Paley. 

Paley (Proceedings of the London Mathematical Society, (2), vol. 31)con- 
siders the function f(z) =)_,7.1b(n) exp {iA(n) }2". He proves, under suitable 
restrictions on b(x) and A(x), that f(z)=exp {xi/4} 21 [b{ n(v; 6)} 

(a’ ]+i0n(v; 6) —2rivn(v; 0)} ]4+-R(z), where 
n (v; 0) isa solution of the equation A(x) +0x —2x»x=0. Under Paley’s conditions 
R(z) is continuous for |z|=1. In this paper Paley’s restrictions are weakened 
and R(z) is no longer continuous for lz | =1, but it is proved that the order of 
R(z) is dominated by that of the sum as |z|—1. By means of this equation 
generalizations of results of Hardy and Littlewood, Hille, Ingham, and Wilton 
are obtained. (Received January 10, 1935.) 
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93. Mr. Moses Richardson: The relative connectivities of sym- 
metric products. Preliminary report. 


The previous work on symmetric products of P. A. Smith and the author is 
extended so as to yield explicit formulas for the so-called “relative connectivi- 
ties” of the symmetric product of a complex. Application is made to Morse’s 
theory of critical chords. (Received December 5, 1934.) 


94. Dr. Abraham Sinkov: A set of defining relations for the 
simple group of order 1092. 


This paper is essentially a continuation of a previous paper by H. R. 
Brahana entitled Certain perfect groups generated by two operators of orders 
two and three, the major portion of which is devoted to the relations S*=T? 
= (ST)’=1. The groups defined by these relations are all perfect; consequently 
the order of the commutator of S and T is included as an additional defining 
relation. The present paper proves that the relations S*= T7?=(ST)? =(S“T— 
ST)’ =1 completely define the simple group of order 1092. It is then shown that 
this same group may be generated by 2 operators of order 6 whose product is 
of order 6, or by 2 operators of order 7 whose product is of order 7. Finally, the 
results of this paper, together with those obtained by Brahana, are used to show 
that the non-alternating simple group of order 20,160 can not be generated by 
2 operators of orders 2 and 3. (Received January 4, 1935.) 


95. Dr. Richard Trott: Matrices permutable with the rational 
canonical form of a matrix. 


Let A —\E bea matrix with elements in a field K. Let the invariant factors 
of be E;(d), and designate by (p;(A) )%i, (@=1, 2,---, 2), 
(j=1, 2,---, Ri), the powers of the distinct irreducible factors of E;(\). We 
call (p;(A) )"ii the elementary divisors of A —XE with respect to K. Take as the 
diagonal block matrix M=[M,, M2,---, where M;=[Nus,---, Nix;] 
and Ni; = (i, e, 0,--- , 0), where p; is any matrix with elements in K, whose 
characteristic equation is p;(A) =0. (Unfamiliar notation used in this abstract 
is explained in the paper by Trott, American Journal of Mathematics, vol. 56, 
p. 360.) We show that if PM= MP, P isa diagonal block matrix [P:, P2,---, 
P, |, where P; is of the same order as M; and if P;=(P,.), (r, s=1, 2,---, Ri), 
P,, is of the type (fo(pi), --- , fe-1(p:) ), where f;(p;) is a polynomial in the 
matrix p;. (See Cullis, Matrices and Determinoids, vol. 3, part 1, pp. 456-459.) 
We deduce from this that if PM=M’P, P isa matrix, where P,, is of the type 
Of fo(pi), - - - and Q is a fixed symmetric matrix. (Received January 
10, 1935.) 

96. Professor F. M. Weida: On the laws of distribution of cer- 
tain statistics for samples of n from Poisson’s first law of proba- 
bility. 

This paper gives the following new results. We have obtained an explicit 
expression for the distribution of differences and for the distribution of quo- 


tients of variables which are themselves distributed according to the Poisson 
first law of probability. In the case of random samples of m drawn from a 
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universe whose law of distribution is the Poisson first law of probability, we 
have obtained an explicit expression for the law of distribution of sample 
standard deviations, for the law of distribution of sample geometric means, 
and for the law of distribution of sample harmonic means. (Received De- 
camber 1, 1934.) 


97. Professor Louis Weisner: Abstract theory of inversion of 
finite sums. 


A system, which the author calls a hierarchy, is defined abstractly by means 
of a set of axioms. For any hierarchy a generalized Mobius function is defined, 
with the aid of which a generalized Dedekind inversion formula is obtained. A 
particularly important example of a hierarchy is the class of subgroups of a 
finite group. If a(G) and 8(G) are two group-theoretic functions such that 
8(G) =>_a(D), where D ranges over the subgroups of G, a(G) can be expressed, 
by the inversion formula, in terms of 8(G) and the generalized Mobius function. 
(Received November 27, 1934.) 


98. Professor Louis Weisner: Some properties of prime-power 
groups. 


In the preceding paper entitled Abstract theory of inversion of finite sums, the 
author showed that inversion formulas, analogous to Dedekind’s inversion 
formula, exist in any hierarchy. In the present paper the generalized Mébius 
function, in terms of which the inversion formulas are expressed, is evaluated 
for the hierarchy consisting of the subgroups of a prime-power group. A few 
properties of prime-power groups are derived with the aid of the inversion 
formulas. (Received January 8, 1935.) 


99. Mr. Albert Whiteman: On the law of quadratic reciprocity. 


In this paper the author gives a short proof of the quadratic reciprocity 
law which depends upon the following modified form of the Gaussian criterion 
due to Lange: If » is any integer not divisible by the odd prime g, then p isa 
quadratic residue or non-residue of g according as the number of least positive 
odd remainders in the series 2p, 4p, 6p, - - - , (g—1)~, mod gq, is even or odd. 
It is shown that the number of odd remainders greater than # in the series 
2dp (mod qg) is =(p—1)(qg—1)/4 (mod 2). Then it is shown that the number of 
odd remainders less than p is exactly the same as the total number of odd 
remainders in the series 2ug (mod ). The theorem then follows immediately. 
(Received January 11, 1935.) 


100. Professor E. P. Lane: A canonical power series expansion 
for a surface. 


This paper provides a geometric description of a projective coordinate 
system in three-dimensional space, referred to which an analytic surface can 
be represented in the neighborhood of an ordinary non-parabolic point by an 
expansion of the form z=2°+y?+23+Ay?+Bx'+Cy'+ ---, the unwritten 
terms being of at least the fifth order. This expansion is used in discussing the 
loci of various osculants and other geometric elements associated with a point 
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of a plane curve of section of a surface made by a variable plane through a 
fixed tangent of the surface. In particular, among other things, it is shown that 
the loci of the eight-point nodal cubic, the eight-point cubic of Sannia, and the 
osculating cubic are algebraic surfaces of orders five, eight, and twelve respec- 
tively, and that the locus of the Halphen point is a unicursal curve of order 
seventeen. (Received December 5, 1934.) 


101. Professor E. P. Lane: Plane sections through an asympto- 
tic tangent of a surface. 


The plane section of a surface made by a plane, not the tangent plane, 
through an asymptotic tangent at an ordinary non-parabolic point of the sur- 
face, has an inflexion at the point. Bompiani has enriched the projective differ- 
ential geometry of a plane curve, in the neighborhood of an inflexion point on 
it, by introducing various osculants associated with the inflexion. It is the pur- 
pose of this note to study the loci of these osculants and other points and lines 
associated by Bompiani with the inflexion point of a plane curve of section of a 
surface made by a variable plane through a fixed asymptotic tangent of the sur- 
face. (Received December 14, 1934.) 


102. Professor W. E. Roth: On the bilateral equation in ma- 
trices. 


The present paper takes up the study of the equation G(X)=A.X'B, 
+AX,"B.+ --- +A,XB,+F=0 where A; and B; (¢=1, 2,---, r) are 
respectively m Xn and Xp matrices, where F is an m Xp matrix (all known), 
and where X is an unknown nu Xn matrix. The solution of this equation is ac- 
complished by its reduction to that of a system of unilateral equations of the 
type studied elsewhere (Transactions of this Society, vol. 32 (1930), 61-80). 
The set to which the characteristic values of X, satisfying G(X) =0, belong is 
determined. This set in general is not that of the values of \ for which the rank 
of G(A) is less than n. (Received December 20, 1934.) 
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NEW PUBLICATIONS 
PART I. PURE MATHEMATICS 


Anpré-HEsse (G.). Painlevé, grand savant, grand citoyen. (Collection Faits 
et Gestes.) Paris, Correa, 1934. 46 pp. 

Bacootrt (E. A.). See Levy (H.). 

BELL (E. T.). The search for truth. Baltimore, Williams and Wilkins, 1934. 
10+279 pp. 

BErRKutT (V. V.), Gostev (I. I.), GoFNER (M. I.), and Popperexk (G. A.). Ele- 
ments of higher mathematics. Moscow, Cooperative Publishing House 
“Mir,” 1933. 393 pp. (In Russian.) 

Betu (H. J. E.). Inleiding tot de differentiaal-en integraalrekening. Gron- 
ingen, Noordhoff, 1934. 417 pp. 

Courant (R.). Differential and integral calculus. Translated by E. F. Mc 
Shane. Volume 1. London, Glasgow, and Bombay, Blackie, 1934. 13+568 


pp. 

Courant (R.) and HiLBert (D.). Methods of mathematical physics. Trans- 
lated into Russian from the second German edition. Moscow and Lenin- 
grad, State Technical-Theoretical Publishing House, 1933. 

Cuzmin (S. O.). See Hort (W.). 

DeLE ta (A.), compiled by. Five place table of natural trigonometric func- 
tions to hundredths of a degree. New York, Wiley, and London, Chapman 
and Hall, 1934. 5-++45 pp. 

Dickson (L. E.). History of the theory of numbers. Volumes I, II, III. Re- 
printed with the permission of the Carnegie Institution of Washington. 
New York, Stechert, 1934. 

GoFNER (M. I.). See BErKut (V. V.). 

GostTEv (I. I.). See Berkut (V. V.). 

Hamiey (H. R.). Relational and functional thinking in mathematics. New 
York, Teachers College, Columbia University, Bureau of Publications, 
1934. 8+-215 pp. 

Harpy (G. H.), LittLewoop (J. E.), and Pérya (G.). Inequalities. Cam- 
bridge, University Press, 1934. 124314 pp. 

HEnry (J.). Short theory of equations. Glasgow, the author, 1934. 40 pp. 

(D.). See Courant (R.). 

Hort (W.). Differential equations. Translated into Russian from German 
under the supervision of S. O. Cuzmin. Moscow and Leningrad, State 
Technical-Theoretical Publishing House, 1933. 

Jeans (J.). The new background of science. 2d edition. Cambridge, University 
Press, and New York, Macmillan, 1934. 8+-312 pp. 

Levy (H.) and Baccorr (E. A.). Numerical studies in differential equations. 
Volume 1. London, Watts, 1934. 8+-238 pp. 

LitTLEWoop (J. E.). See Harpy (G. H.). 

McSuHaAneE (E. F.). See Courant (R.). 

MELLonE (S. H.). Elements of modern logic. London, University Tutorial 
Press, 1934. 345 pp. 
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More (L. T.). Isaac Newton, a biography. New York and London, Scribner, 
1934. 13+675 pp. 

Morse (M.). The calculus of variations in the large. (American Mathematical 
Society Colloquium Publications, volume 18.) New York, American 
Mathematical Society, 1934. 9+368 pp. 

NEUGEBAUER (O.). Vorlesungen iiber Geschichte der antiken mathematischen 
Wissenschaften. Band 1: Vorgriechische Mathematik. (Die Grundlehren 
der mathematischen Wissenschaften, Band 43.) Berlin, Springer, 1934. 
12+212 pp. 

Pacey (R. E. A. C.) and WreENeER (N.). Fourier transforms in the complex 
domain. (American Mathematical Society Colloquium Publications, 
volume 19.) New York, American Mathematical Society, 1934. 8+183 


pp. 

Pértya (G.). See Harpy (G. H.). 

PoprEREK (G. A.). See BERKurtT (V. V.). 

SaLmon (G.). Treatise on higher plane curves. (Reprint of the 3d edition.) New 
York, Stechert, 1934. 

Simonart (F.). Lecons d’algébre supérieure. Louvain, Librairie Universitaire, 
et Paris, Gauthier-Villars, 1934. 321 pp. 

SpraGuE (A. H.). Essentials of plane and analytic geometry. New York, 
Prentice-Hall, 1934. 10-+228 pp. 

Verriest (G.). Evariste Galois et la théorie des équations algébriques. Lou- 
vain, chez l’auteur, et Paris, Gauthier-Villars, 1934. 58 pp. 

WEDDERBURN (J. H. M.). Lectures on matrices. (American Mathematical 
Society Colloquium Publications, volume 17.) New York, American 
Mathematical Society, 1934. 7+-200 pp. 

WIENER (N.). See PALey (R. E. A. C.). 


PART II. APPLIED MATHEMATICS 


ALTSCHUL (E.). See BowLey (A. L.). 

BELL (R. P.). See FALKENHAGEN (H.). 

Beyer (K.). Die Statik im Eisenbetonbau. 2te vollstindig neubearbeitete 
Auflage. Band 2. Berlin, Springer, 1934. Pp. 391-804. 

Bittz (W.). Raumchemie der festen Stoffe. Leipzig, Voss, 1934. 10+338 pp. 

BouTHILLON (L.) et GoupoNNET (M.). Les lois fondamentales de |’électricité. 
2e édition. Volume 1. Paris, Gauthier-Villars, 1934. 15-+305 pp. 

Bow (A. L.). Grundziige der mathematischen Okonomik. Beitraige zur 
quantitativen Wirtschaftsforschung, herausgegeben von E. Altschul. 
Band 1. Leipzig, Buske, 1934. 128 pp. 

BREED (C. B.) and Hosmer (G. L.). The principles and practice of surveying. 
4th edition. Volume 2: Higher surveying. New York, Wiley, and London, 
Chapman and Hall, 1934. 19+603 pp. 

Britton (H. T. S.). Conductometric analysis. London, Chapman and Hall, 
1934. 11+178 pp. 

Brose (H. L.). See SomMMERFELD (A.). 

CoLonnettI (G.). La statica delle costruzioni. Volume 2, parte 2. Torino, 

U.T.E.T., 1934. 
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CROWTHER (J. A.). Ions, electrons and ionizing radiations. 6th edition. Lon- 
don, Arnold, 1934. 11+340 pp. 

Darmots (E.). Un nouveau corps simple, le deutérium ou hydrogéne lourd. 
(Actualités Scientifiques et Industrielles, No. 121.) Paris, Hermann, 1934. 
24 pp. 

Davey (W. P.). A study of crystal structure and its applications. (Interna- 
tional Series in Physics.) New York and London, McGraw-Hill, 1934. 
11+695 pp. 

Davis (R. E.) and others. Surveying. Theory and practice. New York and 
London, McGraw-Hill, 1934. 1066 pp. 

DEN Harrtoe (J. P.). Mechanical vibrations. New York and London, McGraw- 
Hill, 1934. 402 pp. 

EBERHARD (C.), KoHLSCHUTTER (A.), und LuDENDorRFF (H.). Handbuch der 
Astrophysik. Band 5, 1te und 2te Hialfte: Das Sternsystem. ler Teil. 
Berlin, Springer, 1932-33. 10+574+10+582 pp. 

von EnGev (A.) und STEENBECK (M.). Elektrische Gasentladungen: ihre 
Physik und Technik. Band 2: Entladungseigenschaften; technische An- 
wendungen. Berlin, Springer, 1934. 8+-352 pp. 

FALKENHAGEN (H.). Electrolytes. Translated by R. P. Bell. (International 
Series of Monographs on Physics.) Oxford, Clarendon Press, and London, 
Oxford University Press, 1934. 16+348 pp. 

FRANK (N. H.). Introduction to mechanics and heat. New York, McGraw- 
Hill, 1934. 14+339 pp. 

FREEMAN (I. M.). See Joos (G.). 

Fricke (H.). Die im Innern erdihnliche Sonne: eine neue Anschauung von 
Aether, Schwerkraft und Sonne. Weimar, Borkmann, 1934. 74 pp. 

GovuponnetT (M.). See BOuTHILLON (L.). 

GRIMSEHL (E.). Lehrbuch der Physik. 6te Auflage, vollstandig neubearbeitet 
von R. Tomaschek. Band 2. Teil 2. Leipzig, Teubner, 1934. 7+426 pp. 

GrOssMANN (E.). See WIEN (W.). 

GrRossMANN (K. H.). Elemente der elementaren Mechanik. Teil 1. Zurich, 
Grossmann, 1934. 100 pp. 

Gurney (R. W.). Elementary quantum mechanics. Cambridge, University 
Press, 1934. 6+160 pp. 
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OFFICIAL COMMUNICATIONS 


Meetings of the Society have been fixed at the following 
times and places: 


New York City, February 23, 1935. 


Abstracts must be in the hands of Associate Secretary J. R. Kline, 
501 West 116th St., New York City, not later than January 26. Abstracts 
received by the Secretaries on or before January 11 will appear in the 
Seed issue of this Bulletin. By invitation of the Program Committee, 

rofessor Morgan Ward will deliver an address on the topic Arithmetic 
theory of linear recurring series. 


STANForD University, April 6, 1935. 


Abstracts must be in the hands of Associate Secretary T. M. Putnam, 
University of California, Berkeley, California, not later than March 9. 
ll these will appear in the March issue of this Bulletin. 


New York Cry, April 19-20, 1935. 


Abstracts must be in the hands of Associate Secretary J. R. Kline, 
501 West 116th St., New York City, not later than March 23. Abstracts re- 
ceived by the Secretaries on or before March 9 will appear in the March 
issue of this Bulletin. There will be a symposium on the topic The 
hosed of three bodies, and allied problems, at which the speakers will 

Professors G. D. Birkhoff, E. W. Brown, and Aurel Wintner. 


Cxicaco, April 19-20, 1935. 


Abstracts must be in the hands of Associate Secretary M. H. Ingraham, 
University of Wisconsin, Madison, Wisconsin, not later than March 23. 
Abstracts received by the Secretaries on or before March 9 will appear 
in the March issue of this Bulletin. By invitation of the Program Com- 
mittee, Professor L. M. Graves will deliver an address on Topics in func- 
tional calculus. 

R. G. D. Ricnarpson, Secretary of the Soctety. 


Articles for insertion in the BuLLeTIn snould be addressed to E. R. 
Heprick, Editor of the Butietin, University of C=iifornia at Los An- 
geles. Reviews should be sent to W. R. Lonciey, Yale University, New 
Haven, Conn. Notes should be sent to H. W. Kunn, Ohio State Uni- 
versity, Columbus, Ohio. 

Subscriptions to the Butrertn, orders for back numbers, and in- 
quiries in regard to non-delivery of current numbers should be addressed 
to the American Mathematical Society, 450-459 Ahnaip St., Menasha, 
Wis., or 501 West 116th St., New York. E 

The initiation fees and the annual dues of members of the Society 
(see this BuLtetin, p. 322, May, 1930; and the List of Officers and 
Members, September, 1934, p. 66), are payable to the Treasurer of the 
Society, Professor G. W. Mullins, 501 West i16th St, New York City. 


: 
| 
i 
| 
| 


WHOLE NUMBER 424 
CONTENTS 


The October Meeting in New York. By J. R. Kine 


The Mathematical Congress in Stockholm. By ErnNar 


Cohen-Nagel on Logic. By J. S. TURNER 


Shorter Notices 


Abstracts of Papers 


New Publications 


For official Communications and Notices, see the inside of the back cover. 


GEORGE BANTA PUBLISHING COMPANY, MENASHA, WISCONSIN 


PAGE 
.... 
q 


¢ 
« 
1 ? 

2 
a Ne 


